(43)SRB^HB 
2003 ^6fl5B (05.06.2003) 




PCT 



III 



(10) SB^M«# 
WO 03/045929 Al 



(51) S(g$$i*#® 7 : C07D 263/56, 471/04, 413/04, A61K 
31/437, 31/423, 38/05, 31/5377, A61P35/00, 43/00 



PCT/JP02/12264 



2002 ^11 £25 B (25.11.2002) 



B*ff 



(21) BRRtilH##: 

(22) B!£ffl£B: 

(25) BRtflH0>SS: 

(26) BffttBti>?B: 

(30) SftJfT-*: 
4*^2001-359753 

2001 *11 fl26 0 (26.11.2001) JP 

(7i) asaAr*H*»<**ca)fiSH^oi^T;: sbbUpp 

X^ftS^tt (TAKEDA CHEMICAL INDUSTRIES, 
LTD.) [JP/JP]; T 541-0045 *B5Jfr *Bfcrfi 4>ABX1§ 
BlESTg 1 S 1 ^ Osaka (JP). 

(72) 

(75) *W#/ttJHA f*Bl:oi^T0)*;s *ffl H 
^ (ODA,Tsuneo) [JP/JP]; f 567-0895 A BS J& 3t 
* rfi I|1T|15|8^ Osaka (JP). # B tt 
(lMADA,Takashi) [JP/JP]; f 563-0029 * K Jfr * 
H rfi 3E £ £ 5- 1 -3 Osaka (JP). ft IS ft — QS 
(NAITO,Kenichiro) [JP/JP]; T 562-0045 ABSfft 
rfJ zBJll 2TI 1111 7^ Osaka (JP). ffl » 
(TAMURA,Toshiya) [JP/JP]; T 599-8121 AHSJff i&rfi 
iS# 2 3 9 1f 403 Osaka (JP). S9z »- 



(FURUYA,Shuichi) [JP/JP]; T 305-0821 O < I* 

rfi#BlTg7#*9-603^ Ibaraki (JP). 

(74) ftSA: S*8^— . *r(TAKAHASHI,Shuichi et al.); 
T 532-0024 ^Ilff AB5m i^JIIE+ = *ffll2Tg 
1 7# 8 5#ftffl2gg B n XSM*:££tt*li&XiIrt Os- 
aka (JP). 

(81) fZfcm (MPl): AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, M W, MX, MZ, NO, NZ, 
OM, PH, PL, PT, RO, RU, SC, SD, SE, SG S SI S SK, SL, TJ, 
TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, 
ZM, ZW. 

(84) t%%m (fcm): ARIPO ftl* (GH, GM, KE, LS, MW, 
MZ, SD, SL, SZ, TZ, UG, ZM, ZW), i-7v7^ 
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — □ V / S 
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, 
GB, GR, IE, IT, LU, MC, NL, PT, SE, SK, TR), OAPI & 
I* (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, 
NE, SN, TD, TG). 



(54) Title: BICYCLIC DERIVATIVE, PROCESS FOR PRODUCING THE SAME, AND USE 
(54) -UttBSH*. *a>Si6&fc*tfE& 



< r"-t«-:; x Y^-»-« 

^ l-^-r (V) 

£J (57) Abstract: A heterocyclic compound represented by the general formula (V) (wherein R lb represents substituted C^ }0 aryl, etc.; 
^ T* represents a single bond, C 1-6 alkyl, -CH 2 0-, etc.: X and Y arc the same or different and each represents optionally substituted 
^ nitrogen, etc.; the broken lines each indicates a single bond or double bond; Z a represents nitrogen or CH; W represents a single bond, 
O oxygen, etc.; and Q represents an optionally substituted C6-10 aryl or optionally substituted aromatic heterocyclic group) or a salt of 
^ the compound. The compound and salt have excellent tyrosin kinase inhibitory activity. Also provided is a medicinal composition 
^ containing the heterocyclic compound or salt. 
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5. matm 

#fgBJft> SWfDy>+t- tfHER2MaK£MU HER 2^ 
io KfS&ffi 

^mW^U-yy^- ifHER23i6SI (Human EGF Receptor-2 : $ciil£>> 
1t-fX>X 2 3 2il 6 44-1 6 46^-y, 1 9 8 6^) te, ^t©|]| 

HSHO^^en^o Z(Dtclt), HER2^eK^S^J|LTV^^©^(C, 

mfcoHER 2m&nzmMT&irimmt>nT^z>. ip^> e r 2 in^T 

ir^> (He r c e p t in (jfifff) : — jK£ h^/VyX^:/) ^\ 

h e r 2 ^mfflM<D%m\zm ^ e>nw 

^M^D'»^-^HER2gaM$ia#T^JrL#:^ ^PMtt, & 
25 *%BJ#e,«, HER2^©M^fcML-Ta^ttig< 

^•©*im^ia#-r^ : b©©> HER2^%^]E#,«©Jimfc^ tettvEm^ 
m&hm®T{&<, her 2mmft%*G?z>mmtLT-[-ftm%.Tg% 



# * 83 ft (WJ26) 
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(l) -fe£(V) 




"CH 2 0- -OCH 2 - -CH 2 S-, -SCH 2 -, -CH 2 -CH 2 -^c 

(2) hHscon) 
R,e - T KX^ W_Q (v,) 

CN, N0 2 , NH 2 , NHCOR, NHCONHR, NHS0 2 R, S0 2 R, C 
OOH, COOR, CONHR, CONH 2< CF 3 , CF 3 0, B$£tlWT 

fei^c^jKJH, Btft$nTWb<ttric 1 _ 6 7;m^'>s, m^nx 
c 3 _ 8 ">^n7;^jp**fcttc 6 _ 10 7U-;pat*, T a w^ Cj 

_ 6 7;WH, -CH 2 0-, -OCH 2 - -CH 2 S-, -SCH 2 - -CH 
2 -CH 2 -i;£fc£-CH = CH-£, XniK^^tlT^Tfeck^^M^ ft 
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(3) x%rz\*x*j)wm2nT^Tb&\,^mm^&z>mi?, u) &v>t 

5 (4) |B«©^#J; 

(4) YzrcteY'tfmmmj-r&mm (D &v>l (5) tBm©^%; 

(5) zsrctez^^mm^-efozmm d) (6) um<D\t^; 

(6) R 1 , R la , R lb ^fc«R lc ^»$tlfcC 6 _ 10 7U-;U«^?>MB 
(1) fcl>b (7) 

10 (7) -tt^CVII) 



ft, 7MJH, -CH 2 0- -OCH,- -CH 2 S- -SCH 2 -, 

15 -CH 2 -CH 2 -£fc«-CH=CH-£\ R 2 ****®?, flKftSnwCfc 

j; vi c x _ 6 7)i^)m, s&£ n wt t> «k ^ c 6 _ , o 7 y * & n 

20 (8) HftaSKVIII) 

R — T— ^ j5- W-Q (VIII) 



C,.,7;WS, -CH 2 0-, -OCH 2 -, -CH 2 S-, -SCH 2 - 
25 -CH 2 -CH 2 -£ifctt-CH=CH-£* Wttf^, RfclK^ S^Jg^S 




W— Q (VII) 
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(9) H»5£(IX) 



5 R\ R 4 , R 5 , R. 6 *5ct^R 7 «^-SfcttM^oT> TKStJS^ AD 

¥>m=?* OH, CN, N0 2 , NH 2 , NHCOR> NHCONHR, NHSO 
2 R, S0 2 R, COOH, COOR, CONHR, CONH 2> CF 3 , CF 3 0, 

mmznx^xb&^c^rjwvM, w^nx^xh^c^rjvn^y 
MbL< tiUMi nx v^t t> «fc c t t;ud * -> - ^i^/i^&ttBSrr 5 

10 S<h^oL«tt/^oXmm$nxViTfect^C 1 _ 4 7;^^>^+^S<lr, R 
ttCj.eT^;^ C 3 _ 8 ^^D7;WVS^fc«C 6 _ 10 7U-^S ; &, T a te 
C^jTMM, -CH 2 0- -OCH 2 -, -CH 2 S- -SCH 

2 -> -cH 2 -cH 2 -^fc«-cH=cH-^ r 2 «tk^m^> n&snxvv 

Xh^C^ 6 7)V^rJm, Hift$tlX^Xt><J;V^C 6 _ 1 o7U-;PS*fcttBtft 
15 $nxViXt>«tViC 8 _ 8 ^^D7;^;US*> W a te¥3£££fcMltIiH^ Q 

«Bift$nxvixt)«fcViC 6 _ 10 7U-;i^*fcttetft$nxvixt>«fcv^#KiS[ 

(1 0) -«5£00 



20. R 3 > R\ R 5 , R 6 &£tfR 7 te^-i;fc«SfcoX, tK^ISC^ ad 

^>SSrfs OH, CN, N0 2 , NH 2 , NHCOR, NHCONHR, NHSO 
2 R, S0 2 R, COOH, COOR. CONHR, CONH 2 , CF 3 , CF 3 0, 

g^$nx^xt>«fcuc a _ 6 7;w^ BM^nx^xfej:^c 1 _ 6 7;i/D^v 
*feu<ttBJfe$nx^xt><kvic l _,7;p3+s/-*;u#z:;wa6*fctti»» , rs 
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10 



15 



20 



itc^ejji^jvm, c 3 . 6 >'>7U7)i*)im£rz\$c 6 _ l0 TV-)\'&*. T a « 

c^eT;!/^;^ -ch 2 o- -OCH 2 -, -CH 2 S-, -SCH 
2 -, -CH 2 -CH 2 -i;£:te-CH = CH-£, W a \Z^®i£i*tz\mm^*. 

(11) W a W^£T&3ffffB (9) (10) E«fe^b^tl^fc^© 

(12) T a ^<tOT a wis^T^^HuiB o) do) mm<Dfc&m& 

tzfetOlM. ; 

(13) R 4 ^fc^R 6 ^7K*lfTO^0»l?^§WIB (9) &tcfe (10) IBtS 

(14) -«(XI) 



[j£fK R 3a «7R*JI^ ;\O^T>^ OH, CN, N0 2 , NH 2 , NHCO 
R, NHCONHR, NHS0 2 R, S0 2 R, COOH, COOR, CONHR, 

conh 2 , cf 3 , cf 3 o, m^nx^xh^c .^tjv^v^ wmzn 

RteCi-gT;^;!/*. C 3 . 8 y^D7Jl/^»c«C 6 . 10 
7U-;PS£, TH«^, C^TMM, -CH 2 0~, -OCH 2 -, - 
CH 2 S- -SCH 2 -, -CH 2 -CH 2 -£/tte-CH = CH-£> mtelfr 
^3 ©Sift*. R 8 «B^$tlT^Tt)J:^C 6 _ 10 7U-;i/*, Bi^tlWT 

b&^c 3 - s -s?n7)i*)vm%tz}$mt&2nx^x%^mmmmz, Q«e 
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(15) Q\ Q 2 , Q 3 , Q 4 S^iQ^«^$nfcC 6 _ 10 7U-;UST^«9, 
Stt«!ASn*:C,_ 10 .7U-;h!l©«U63fi«, AD^r^gf, «|fe£nWTt> 

*, MSB ( 1 fcV>U 1 4) ffitt©fl:^i»S fctt-^OJfi ; 
(1 6) huIB (1) (1 5) E«Oft§*O^DF79^; 

(17) WI3 (1) fcl^b (l 6) B«fc^**^rr SBgfeAtt ; 
(1 8) -jKsSO) 




Z«^SJf^*fc^-^(II) 
C — W— Q 4 (II) 

(1 9) HER2^aW]$iJ^jT*?>H(ifB (1 7) f5tt©EII&j£tt ; 
(2 0) jg©^gfr ' femM7?&Zfflm (17) IBm©EI£«#J ; 

(2D ismMs m±lb&, im&rcfe&mT'&zMfs, (20) f3«©E^ia 
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(2 2) vjffimmzftLTs MB (1) (16) IMfe©^^^^ 

(2 3) i«?L»fc^bT, irlB (1) fc^L (1 6) ffi«©fc£»*W8!*s 
5 (24) HER2SaWJ^J^M3iT§fcS6.©HifWB (1) ftV^L (16) fBSfe© 

(25) «©^Rr • »«»i*»Bii-«fcje)OMiB (i) fcw, (i6) mmafc 

10 (2 6) mm (i) fe^b (i 6) mt<Dte&totmmt&&fr&t>i£T&z 
mm-, 

(2 7) fflE (1) ta^L (16) EttO^«Ifc+^— tfR&S8J 

(2 8) tm (i) (i6) iBmo^^ i >mfe%i t &m%-&t> 

15 ; 

(2 9) *;i^E>«fe«*«LH-RHWfiffl|-e*S89SB (2 8) fBft©gli£ ; 
(3 0) LH-RHiffiMH-RH7^ hT*5ISIB (2 9) f3«©!§ 

*; 

(3 1) LH-RHT^nxh^)j n .-y D l/U>^fe«^©^T^^Hf(f3 (3 
20 0) |B«fc©EH ; 

(32) Jiaitic^LT, mm u) (i 6) mm<Dib£mz#%)mi& 

(3 3) iftftlM&fcftbT* huIB (1) (16) fB*©{b£%©W$)fi<h 

25 ; 

(3 4) ^^^^WLH-RHI^MT^^flfB (3 3) |B«©^i£ ; 

(3 5) LH-RHWffiH*«LH-RH7^-^hT?*-5WBE (34) fB*£©# 
ft; 

(3 6) LH-RH73-ZhtfVD.-7oUV>£Mt^<DMT&Z>fflm (3 
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5) taS^fe ; 

(37) m<D$mm® J 3-mzmm en a 6) mmo^mo^mm^ 

(3 8) m&mmm, m.&?m&* mmmm. m£mm&&&/&it\zu 
s -^-ftmm&zmm? z>mz, m^mmzni^x, mm u) a 6) 

(3 9) jt^F*ffi, *8*8sfe«ktf/£fcttU 

-MiiS^liLfett- *S.»»fc**UT, MfB (1) (16) 

10 (40) ^ui/>*i--ttu&T%n*w&^z>it#>om (i) &v>l (i 

6) E*0fts£tt©ttfli 
(4 1) -H&iCdn) 



20 C— W-Q 4 (IV) 

25 M (fcfcU Q\ Q 2 > Q 3 £>£tfQ 4 ©'>&< th— z>it7kmm?XtetaW * 
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TfcD, Z#CHTf*D» Tj&U|i»£T?&Sfc£*K 2) T^h'-l/>STSD, 
T^TMtlB^&D, Q 2 *fc«Q 3 «g^7x-;i/ST-abD, R la d*fc?7xXiJ 
•fcOTA^^JS^TftD, T\ W la , W 2a , W 3a &£ZSW 4a -t)m%£&-e$>V, 

5HER2I6iMi/J:aiilt§, 

10 

20 2: ^t, 7;^;p»tbTH, M*J2;Wk x^;k n-7ntr;k -fv7 

□ tr;K n-7*^;k -fV73Mk sec-7^;k tert-7>;k n-^>3^k 

;k i, l-^^wi^^k 2, 2-v^^;u7^;k 3, 3 -vt^frttM 

SJ-y^fJ^Dt'Jk 2-x9Mk75 1 ;k n-^\7^;k 1 -^JWVT*? 1 

25 ;k i-x^;u^->;k n-^^;k i-^^k^jk ynjwpoCj. 
10 7i^;n (»su<«c 1 _ 6 7;ww salens. 

7U;k i-7o^x;k 2 1 -7o^x;k 1 - 7xx;k 2-7 
xx;k 3-7xx;k 2 -X5 1 ;]/- 1 -7^x;k 2 -^^;i/-2 -7xx;k 
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3-^f^-2-yf-JK l-^>x~;k 2-^>t-JK 3-^>x-;K 

;k 3-s\*±-)V, 4-^-fe-;K 5-^-fe-;^oc 2 _ 6 7;^n;i/S 
i-^n;k 2-^-;k 3-^-;k i-^>^x;k 2-^>^-;k 

3-^>^n;k 4-^>5f~;k 3-^* 

->-;k 4-A^s>-;k 5-^v-;i/^©c 2 _ 6 7;^^:;k«^fflv^n§o 

jk y^D^^JK V^D'v^k ^pA^'^k ->/7 0^-77^;^ ,>/7 

a j -jim® c 3 _ 9 □ r; W!/$jWb ^ e> n-s. 

^□7;^-;^ tbtfl M^.^2->'77P^>^>- 1— fjk 3 

-tr>-l-<;k l-y^Dyf>-l-^JK 1 -~>£ D^>f>- 1 — r;P 

m<Dc 3 _ 6 >>?u7)V'r-)vmmm^t>ftz> a 

^s2u7)\,t»z?j.-)\,m thru, M?Ltf2,4-i/?n^>?>z;j:> 

-1— T;k 2, 4-v7n'V* 1 l7->^X>- 1 --"Ok 2, 5-->7 70 ^+ ) - > 

^x>- 1 -^;^0C 4 _ 6 ->7 7 n7;i/*>^x-;k«^fflue>ti-5 <) 

7>hu;k 7Xkrjk 7^^->hu;k 7iti/z;k 7;kTk-;k -f> 
^-fex;k h*7x~i/-;k ^\y^k-;k 7-fe:7-7^kx;Mre&D, 4>Tt> 



WO 03/045929 PCT/JP02/12264 

11 

7x-;k l-i-y^-M i-7>MUk 2-7>hU;M£/^ 

Q l , Q 2 , Q 3 , Q 4 , R la ir^$n§ rg&$ftTV>T*>J;v^#;&Kfc**£j 

«^b7K»<hLT«, tufa r7U-;v*j tmm\z, &m&xm6&&9& 

±y^)V, 7>hU;K 7Xun;p, 7x^>hj;k 7xti/-;K y)V*v 
10 -;k -f>^-fe-;K tf7x^P-;K s\y°yu~)V, 7±i-y^u^)vmx$> 
0, 4>l?t)7xr:;K l-^-7^;K 2-^-7^;K l-7>h'J;K 2-7> 

Q, R ld , R 2 , R 8 T^£nS rfitj|$nWTfe«kViC 6 _ 10 7U'-;H£j 

r'\ R lc T^$n^> r«isnfcc l . 1 ,7'J-*ij 0C 6 _ lo 7U-;PStLT 
d> ^wtM^-rntf, M^.^7xn;K ^>^i/^;K <>x-;k ^7^ 

Q 1 , Q 2 , Q 3 , Q 4 , R la T^£*l3 r©^$tlT^Tt)i^Ifm^;M«m*J ©SI 
fatten £/BV>£ £ t^T^^o 

R ld , r 2 , R 8 -e^$n^ r«ift$nTViTt)«kViCs_ 8 ^^n7JWi/Xj > R ,b , 
R lc T^^n^. r^$nrcc 3 _ 8 v7o7;wi/*j M^R^ns rc 3 _ 

25 8 $/7P7;WU*J ©C 3 . 8 y^D7MMiLT(i> #!l*.«>7 D7°o tf;k 
^7P7*5^;K y^P^>m ^DA*'», 5^7 □^\7°^;K ~>7n^7 

R j -r^£ti& ritjj|$nT^T ! b«J:^c 1 _ l 7;i'+;i/fij ^.t^Rt^ns 
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7^MT^D, mzWife-gntt^tf, mX\t^)V. X5PJk n-7°ahMk 
-f77*DfcMk n-7*9Mk -f77*3Mk sec-7>;k tert-73\>k n-^> 

v^n^ $?£U<te*^;k x^jk n-^otfjk -f 7 7°Dtf;i/r&3. 
r, r 3 , r 4 , r 5 , r 6 , r 7 , R 3a T^$ns rcv^k^Sj &£UR lc \Z&tfZ> 
rg&$ ntc c 6 _ ! 0 7 u £ b& £ n£ c 3 _ 8 □ 7;k*;v*j o« 

;i/*-efeD> mizmmsnte^tf, Mx.fc£;Wk x=p;k n-yDifjk -f v 
7otf;k n-7*5Mk -rv7>;k sec-7^;k tert-7>;W^fBV>6>ft> 
£?i;L<te;Wk x^;k n-yutVk -f V7°ntr;krr&£o 
r 3 , r 4 , r 5 , r 6 , r 7 , R 3a T^£tis rc 1 _ 4 7;k^^^*j RMc&ttS 
mmz ntcc 6 _ 10 r u £ ^ s&£ftfc c 3 _ 8 ~>7 u yjv^jmi om 

zUrz/mx-hv . mzMfe-znu^ti^ M7l\z* h^x ih^x n-7o^ 

*X ^77*o4^X n-7>^>, -fV^h^X sec-7>*X tert-7 

r 3 , r 4 , r s , r 6 , r 7 , tf>T*nnz> rc 1 _ 4 7;kn^r>'-^;k^x;i/»j 
r ,c ic*3tt^> rfi&s n& c 6 _ ! o 7 u r;ggi£ nfcc 3 . 8 y^a 7;k* 
)VMi (Dm^Mthxo rc 1 _ 4 7;kn=^>'-^;i'#x;i/mj £LT&> tt&tf 
;* h^>-#Jk^~;k ih^->*M^K 7n7j^>;fr;kfc;k -f77°n^ 
*~>#;k^xjk 7*h*v#;ktfx;k -f 7 7*h*~>:*j;kfc;k sec-7>^-> 

#;kfc;k tert-7>^^;k^x;i/^^fflV^^<t^Tr^, *T°b* h*~> 
#;kjf-;k xb*v#;i/#x;k 7u^^'>^;k^x;^W^b^, 

R 3 , R 4 , R 5 , R 6 , R 7 T^£ft£ TC 1 _ 4 7;i/^V>> ? ^~>*J £J;l£R lc K&tt 

& r«^$nfcC 6 _ 10 7U-;i/S^J:OT^^tifcC3_ 8 ^7D7;k^;^j © 
mmmtvxo rc 1 _ 4 7;k^k>v^->sj tbxii wt/c* 
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R 3 , R 4 , R 5 , R 6 , R 7 , R 3l TS$n§ t)\U?yWft\ &&&R l <\Z&V}Z rg& 

$ nit c 6 _ x o 7 u ct tflt&snfc c , _ 8 d7j^;hj <Dm&m t 

5 Lt© rADy>ifj il/TH *mJiC^> a^mnc 

W, W 2 , W 3 , W 4 T^£ft3 ra^$tlT^Tt)<t^2ffi<D||gJ»^^b7jC^aj.© 

mmmfrzymm^* imm^TMmznz 2m<Dg&m**>n&. ^wtn 
10 «*.«7;wpak 7;i^x;i/*> 7;^-;i/««©a«ttxtt^ft«a!K©jitJ» 

X fF7^1/X ^>^pt^l/X M^+M^l/X 

; fcfxl/X 7 p n^-l/>, ?xxl/X ^XrXXX *3\>HfnW>* 
©7;i^xl/X*T&D> $f^L<«C 1 _ 6 7;i/^r-l/>ST$»D ; If-^X 
:/Ptfxl/X ^X^xl/X ^^JHf-l/>i©7Mr:l/> 

ST^O. B&L<UC 1 _ 6 7A3r~U>MT'&0 ; X^P^PtrXX X*P 

20 y^uy, -ypu^y^uy. ^^u^^uymoy^nyj^uym-v^r), 

$fSl<«C 3 . 8 ^D7Ml/>«T^0 ;^D^"l/>, ^D^f 

U^^l/>^:^©C 1 _ 6 7;i/^l/>», t?xl/X 7°P^~XX 7x-X>^ 
25 ©7;i^r-l/X«T&3o 

2*ffi©J&fl3H£&fb**£j © 1 &±©^xPi!C^£WbTVvrt> e J;^ 2tifi©]|& 
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■ -CH 2 0-, -0CH 2 - -CH=CH0-, -CH0CH r , -CH 2 CH 2 0CH 2 - -CH (CH 3 ) CH 2 0- - 

CH 2 CH(CH 3 )0-, -0CH 2 0- -0CH 2 CH 2 0- -SCH 2 CH 2 0-, -0CH 2 CH 2 S- -SCH 2 CH 2 S- - " 
0CH 2 CH 2 CH 2 0-, -CH 2 0CH 2 CH 2 -, -CH 2 S-, -SCH r , -CH=CHS- -CHSCH 2 -, -CH 2 CH 2 SCH r , 
-CH(CH 3 )CH 2 S-, -CH 2 CH(CH 3 )S- -SCH 2 0-, -CH 2 SCH 2 CH 2 - -CH 2 NH-, -NHCH 2 - - 

10 CHNHCH r , -CH 2 CH 2 NHCH 2 -, -CH (CH 3 ) CH 2 NH- -CH 2 CH (CH 3 ) NH-, -NHCH 2 0-,- 

CH 2 NHCH 2 CH 2 - -CH 2 N(CH 3 )-, -CHN (CH 3 ) CH 2 -, -CH 2 CH 2 N (CH 3 ) CH 2 - -CH(CH 3 ) CH 2 N(CH 3 )- 
-GH 2 GH (CH 3 ) N(GH 3 ) -, -N (CH 3 ) CH 2 0- -GH 2 N (CH 3 ) CH 2 CH r , -CH 2 N (C 2 H 5 ) - 
CHN(C 2 H 5 )CH 2 -, -CH^NCC^CH,- -CH (CH 3 ) CH 2 N (C 2 H 5 ) -, -^CHN^Hj)-, - 
CH 2 CH(CH 3 )N(C 2 H 5 )- -CH=C (CH 3 ) N (Cft) -, -N (C 2 H 5 ) CH 2 0-, -CH 2 N (C 2 H 5 ) CH 2 CH 2 -, - 

15 N(CH 3 )CH 2 S- -NCCjHj) CH 2 S-^£ffll>3 Z. tifit&Zifi. CinBfcllKJtSnfcV*. 
£?£b<te-CH 2 0-, -0CH 2 - -CH=CHO- -CHOCH,- -CH 2 CH 2 OCH 2 -, -CH(CH 3 )CH 2 0-, - 
CH 2 CH(CH 3 )0-, -OCH 2 0-, -0CH 2 CH 2 0-, -SCH 2 CH 2 0-, -OCH 2 CH 2 S-, -SCH 2 CH 2 S-, - 
OCH 2 CH 2 CH 2 0- -CH 2 OCH 2 CH 2 -^T?&D, «kO»*b< tt-CH,0- -OCH r , -CH=CHO-, 
-CHOCH r , -CH 2 CH 2 OCH r , -CH (CH 3 ) CH 2 0-, -CH 2 CH (CH 3 ) 0-, -0CH 2 0-^T&3. 

20 R l , Q 1 , Q 2 , Q\ Q 4 , R la , R lb , R ,c , R ld , R 8 T^£tl£ rgJ&^nWTfc J^if 
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«7»j;k ?xx;k h°p'j;K :t*u->/u;k -r73-=H}-\/iuk ^7^/u;k 
-<v^7^u;k -f$yyu;k tr^/u;k 1, 2, 3-**i*-5>7Vu;k 1, 

2, 4-^-y-^7^/u;K 1, 3,4-**U-^7^/U;k 7 7if-;k 1,2,3 
-f7y7yjjK l,2,4-^7^7yj;K 1 , 3 , 4 -^T^TVU ;K 1, 
2,3-hU7yUM 1, 2,4-h'J7yuiK fb^^UJK fcTUi^k fc°U 

tfu^^-;k tr^xjk hU7> J -;i/^) &£©5ft^L6M© 

>^/7^-;k ^>/^x-;k -f>FU;k -fv-f >Ku;k ih-^>7V 
u;k ^>x-r>7Vu;k ^>Wij-yjjK l^-^y-fvt^/'J 
;k ^>v^7i/u;k ^>7tf^x;k 1, 2-^>i/-r v^7^/u;k ih- 
^>7>U7*/u;k ,+7u;k -YV3vu;k ywu^, 3^/ux;k 
^y^tij-jK 7^> f x;k ^-75 1 U> ? x;k 7Ux;k 7xU~7x;k * 
;WNVu;k a-iiMU-ik /3-#;M?u~;k r-*^#U-;k 77 u 

^-;k 7i;W-iK 7x7^7vx;k 7xt^. 7i/^< 
-;k ^7>hkx;k 7ith'Jy-iK 7itha'J^K -r>FUvx;k 
tfop [1.2-b] tfU7 % 7n;k tf^l/P Cl,5-_a] tf'J^k -f 5 TV 

Cl.*2-aJ hfUS^k -fS^/ tl,5-aj HDvJk [1,2- 
_bj h!U^x;k (1, 2-aJ kTUSS^k 1,2,4-MJTVn 

[4,3-aJ tfU^k 1,2,4-hUTVo [4, 3 - b] k°U W~)VW) 

teE<D8~i2A<Di$mmm&tmmm w&v<\t, mm vtc 5 6*© 
jfew******'* >•£ >iiin^ fciim^ * & umm u & 5 & v> l 6 

^v-;k t^t^^JK ?l^-JK tTnU5?-;k 7h?tFP7U;k 
^-^-Jk fcWJ5?Jk xh^tHokr^n;k WJ^JK WM'J^ 
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5 te^mmmmmmm-bm v>£tu i> < & 5 l 22 m 

l4M^S^1tflS*> ££££ Wii:L<»5&V>b lOM^«i*t 

10 tmutsimzm^z>z.ttfx%z>. 

z\z\x\ r 1 Testis rB^^tiWT^^v^bTlcmSj &*l&r\ q», q 2 , 

Q 3 , Q 4 , R la , R ,b , R lc , R ld , R 8 T^£ftS rB&£ftTVvr&efcV4ISSt*J (DM 
15 »te&V^\ M7UX(i)mt&2ftX^X%&^T)V*)V&, (ii)Sm$tiT^T 

V>TfccfcV^>^n7;WkS, (vii)B&£ftT^Tfc e k<^>'^P7;ky— 
(viiOW&ZnX^Xb&^Mmn&s (ix)«^$nTViT ! bJ:Vi7Sy*, (x) 
20 B^l^nTViTfeckVWS F'Ol'S 5£-C (U' ) =N-U tt*. 

^VK^mm^^'t) ] T«£n&*^) , (xi)e&£*rovrfc£i>7 5 

y/S (M*J£, ^-C (NE* E' ' ) =N-E Kf, E, E' 

E' ' «^n^tl|^-^^:«^oT7Km^X««^l*^^-r (E«£?i:b< 

25 ^jc^M^^i") ] x%znz>m^) > (xing.^nTViTfeivv.kmg, 

^TJ^y^'Ol'S, (xviii)APy>H^ (0t 7»;#, Jl& 3^^, 
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£f£b<tei&J!f, HfH^) , (xix)->7yS, (xx)-fVy7;S, (xxi)>-7*- 
h*,. (xxii)<y->7^"'hS, (xxiii)3^t~>7*-hS, (xxivH Vfty7 
h^, (xxv)-hDS, (xxvi)-hPV^ (xxvii)x;^>^a*©75>;i/ 

(xxviii)^;i/^>i?s*07>';i/S. (xxix)^vs^^v^ti> ;ine> 

tLTfe, MXU^JV, X3Mk n-7'DtfJk -fy^DtfJk n-7*5Mk 
-fVT^k sec-79Mk tert-T^Jk n-^>^;k -CV^>?;k 

10 >^;k i-*5S>k7°ntf;k n-^^;K 'fv^^, i,i-^5f;k/ 

3^>k 2, 2-v;Wk7>;k 3, 3-^^^;|/7>;k 3, 3 -9*^)V7U¥ 

7;i/^;i/^) , {g®7;i^rx;k« (#J> ex;k 7U;i^0C 2 _ 6 7;Hrx;i/ 
^) , {&m7)V*~)m (M^ x^x;k 7°p/^i^;i/^©c 2 _ 6 7;k^x;p 

20 (M, *h*i/fj)i#~)V. xh^->^;^-;i/^©c 1 _ 6 7;i/n^->*;i/#x 

«7->;i/S (M> *;k$;k c 2 _ 6 7;v^y-r;k ^>w;k AP^r>fb;£ft 

T^Tfe^V^C 1 _ 6 7;kn^v^;^x;k AU^>ft$nT^Tt)J;ViC 1 _ 6 7 

25 ;Wkx;k*x;k ^>if>7Jk*x;i/^) TS^ft.T^Tfcj^^i/A^E-f 
l -7if>s?x;i/^;k^x;k l -tfDU^x;kfr;kfc;k txijyy 
#;k#x;k ^M'jyijM^Jk l -tw^x;kfr;k^x;i^) , gt^K: 

j^gt^ESHbTkStx (M, ^/^u/s, WJ-M, tf^Uv/s, t:^ 
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*?~)v& s *s£Mjs>-;vas&£) *&jsv**i:£#Tr*, ;:ns0ffi£©g& 
sttgji Bit g^fiii; 1 & ^ b 3 mmm lx kx & ct v>„ 

0g^s«tLT(D r«i(isnwTt>«kv»75y*j , rg^$n 

10 iuiag&SiLT© rg^$tiTViTfed:^T;u^-;!/aj t*(t57J^- 
;i^£LTte, 0j*fcrtr:z;k 7UJk -fv:/a^-;k 2-/wijjk i 
-yp^n;k 2-^^-i-7'n^-;k 2-y^-;k 3 

-^t--;K 2-I^-l-7*f-Jk 2-^^-2-^x-;k 3-*5P 
;i/-2-^T-n;k i-^>fzjk 2-^>t"-;k 3-^>^-;k 4-^ 

15 >x-;k 4-^^;p-3-^>-r-;k 1 -^-fe-;k 2 -^-fe-;k 3 
-^-fe-;k 4— Mp-fe-jk 5-^-t~)vm<DC 2 _ 6 T)i^r-)im^m^ 

© rg^nwTfc^7;k*;k¥j ^fe^§g^s<t|pia«©[si^fe© 

jvmtbxu. ^R&x^-jk i-^ptr-;k 2 -7°n t!-;k 1 - 7^- 
;k 2-y^-;k 3-y^-;k i-^>^-;k 2-^>^-;k 3-^> 
^-;k 4-^>?-;k i-^v-;k 2-^->-;k 3-M^>n;k 
4-^5/-;k 5-^5/-;^©c 2 _ 6 7;^-;k*^^s^,h^T^5o 
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^ v~jvm<D c 6 _ 14 tu -jvm&m tr> s £ £ s. z\z.x\ rv-jvmom 
tmtvxfe, mmhtcm^tLxo m&znx^xb&^fr&mi \z 

iiEflii:l/TO rti$nt^tfej;^77WlJ \Z^^7y)V^r 

CUT, 7?)V*)lM(DW&&t LXteMBL 

mmWk^tLxo m&znx^x%£^i'?u7fr?r~)vm] c^^s^ 

^ >^-;k ^ □ s\tt-)vm<D c a _ 1 v'^ p 7)v^r^.)vm^m ^zz. t&x% 
z.z\x\ w%kznx^x%&^i/zu7)V5--)VM(DWW±&£hx\z, mm 
vtcWt&&tvx<D rm&ztvxKXb&K7)\'*)i>&} \z&ttz>m&Mtffl&. 

mmm^&tLX0 m^nx^xh^mmmmi i^i^iisitt 

tf^/UJk 1, 2, 3-^^77^/U;U, 1, 2, 4 -^+1-771/0 ;K 1,3, 
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4-**W7VV)V. 7y*?-)W 1, 2, 3-^7v7yU;k 1,2,4-?- 

7^ryu;K 1, 3,4-^7v7yu;k 1, 2, 3-hU7yu;k 1,2,4 



^>V7?-)W -rv^>77^-;k ^>y (_b] 5"x-;k -f>Fl);k < 
y-r>Hu;k ih— r>^/u;k ^>x-r>^/u;k ^>y*-=H*yy;k 
1, 2-^>y<y^^yu;k ^>v^7*/u;k ^>ytf^xjk 1,2- 
^>y-ry?7y*u;k iH-^>yhU7yu;k *yy;k -<y*/u;k 
v>/U-;k ^yu-;k */*+Mj-;k 7^^-;k ^y^u^;k 

r-^WJxjk 7^u^n;k 7i;^-jk'7i;?7yrjk 7x 

nux;k -r>Hu> j -;k trcm c 1 , 2 -_b 3 tru^x;k tf^yn ci, 
5-aj t£Uv;k -ra^y [1,2-3.3 tfu^;k <$yy [1,5-aj tf 

U^;k -T5^y [1,2-b] t?U^-;k -f5^y Cl,2-a.) tfUSi? 
-;k 1,2.4-MJTVD (4,3-aJ H'Jv;k l,2,4-hU7y*D [4, 
3 -_b) t: U ^XJMg© 8-12 M©^^^^^«it^S L < 

mzmtm&Ltcmmmm , &v&%v<\mmLtz5te^L6gk<DMm : &% 

-Jk ^>ytf^n;k ^>y Cb.] ^x-;^) i^ffli^c^Tt^o 

:t*-fe*x;k ?x^x;k tfDUv-;k fh7tKD7'JJK ?^^x;k 
t°^Uv;k Fnh°?x;k ^;k*'J-;k ^J^'J-JK 

kKn*/u;k 1,2, 3,4-Th7tFD^v^7 U;i^©£5»feL£ip. 
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ma LTc^mmmmnmm^m v>* z tifixzz. 
m^tvxo) r«tfc3nwTfc<fcv>**3i!asj misx^xh^m&m 

» {mr)itr~)im e~;k 7vm<Dc 2 ^7)Vfr~)vm , « 
7;w^-;v3fi («, x^~;k 7"DAWi©c 2 . 6 7M-;vi) , 7^ 
g (05, *;ks;k 7W;k 7nt!:*x;k Mnu^)\,m><r><Zi-*7)\s%M 

nT^ivws m;i^bj > *«k^ mm^nx^xh^7^^JSi tvx 

\Z* W&t%> ri«snTViTt>J:^3!r«KWI**fctt*3***J CAMUS 

r«tisnT^T'bJ;vw5H-f;p*j , *<fc^ m&znx^x%&^7s.i? 
;m tnW3:*><n*M^2>zt&X'Zz>, 

mmm^thxo) mm^nx^x%^7^y&i > TO^tirviTfe 
iVH^HMj > rB&$nTVvrfc«fctr>755V£j , rg^nxViT 

{b£nwT%>«fcv>c 1 _ 6 7;k33f~> (#i;Uf*h*-x if^x hU7;kf 

p^h^ik 2, 2, 2-hU7MDIh^X hU^PD* h*->, 2, 2, 

£<ktfC 7 _ 11 7;i/*;P7U-Jl'2£ (^«o-h;K 
;k m-WH^k p-WH'Jk ^v'JJk ^^^Wf, 9f$i\s<\tC 1 - B 7)V* 

ji-7x.~)im frzM&ntcm&&xm&znx^xb&^&M7)v*)\'& (m. 
x3\>k 7°otf;k -rv7ntf;k 7^;k -rv7^;k tert-7^;k 
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^>3Mk a^^HFOCl^M^) ,.7yiH (C 1 _ 6 7;^7'1'^ (Ms 

*)\,7s)V-fc-)V (Ms *$>7.)V*-)vm) . ^>i?>7Jk*x;Mgo , Any 

5 xh^>7j;kfc;k h U 7)Vitu* h^iobjkfcJk 2, 2, 2-hD7;i/ 
tnih^y^MziK h'J^DD^f^/MfcJK 2, 2, 2-hU7 

DPXb^y*M-j^) s 7i-Jl/iTli$tlT^Tt)i^C 1 . 6 7;i/3 

^v*;k#^;i/« (Ms ^>^;kt*i/#;kfc;Mg) , rv-)V (M, 7xx 
;k i-^-7^;k 2-^-75 1 ;^©c 6 _ 10 TU-;i/#) > ~7?)V*)V (Ms ^ 
10 >i^;k 7x^^;^c7)c 7 _ 10 75;k^;k ^tK^x-jiz-c^jM 
, 7U-;Kr;Hrx;u (Ms v>^-5;^0C 8 _ lo 7U";k7;k^r-;k 

$fsb<tt7x-;i/-c 2 _ 4 7;i/^n;^) , rn.mm.rn m$zmmmtvT<D 

-r;p (M> *;RM$F^jk 7tfK5 hw;wso , c 1 _ 6 7;kn^w 
$M;k c^eTM^t-fshM^ 75 , i-2fi©c 1 _ 5 7;u 

*^c7)^7^y*ibT«> MZMl -7i?5^x;k l-en<J^x;k tf 

^u~7/\ 5P«;k*UA t;k*u/\ i - e^^v-;kfe.i;rjf4{4tm7 
25 jwi/ (Ms *?Mk x^;k 7Ptf;k -rv7Dtr;k 7^;k t-T^k 
^>5Mk ^v;^©c 1 _ 6 7;k^;u^) , (Ms ^>v;k 7x 

^^;^©c 7 _ 10 7^;w^) , 7U-;u (Ms 7x-;k i-^-75 1 ;k 2 
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-h°P.U;K l-^5^/U;M£©3~8* (0?£b<&5~6M) <Dm#7$ 
MfBtt^S^bT© m^tlX^Xh^7)V^)VXJVy 4 x;i/»J IZ&tt 

5 7°pk°;vx;i/7^^;K -f V7 p Pbf;k*;i'7^-;k T^k^i^xjk -fv 

<hbx^ #;k#*>7i^ 7;i/P3r~>#;i'fc;k 7U-;v*+5/* 

15 £<lt r7;i/n^~>^;i/^-^j tbxfi 0y*.fc?7. b^^ktfxjk xh 
*~>#jk^x;k 7n^+7*M-JK -fv7a^^y*j^-JK 7>^> 
#;k£x;k ^V7>*>-;fr;kfc;k sec-yh^v-^k^xjk tert-7>^ 

5/#jktfx;k ^>^^>-#;ufc;k -f 7^>^;kt*v#;i/fc;k * 
^>^;i/^^^;^x;i/^(7)c 1 _ 6 7;U3^^^;w#x;v mwrfrn**/ 

#x;k 7o^^^x;^©c 1 _ 3 7;up^->^;^x;^»^bVi 0 

Ttt, 7jcmS, B^$nTViTt)J;^7$ 7* [M75 7»«, 0tJx.&*lft^b 
25 t>J;V^Sm7;i/^* (00* *^;k X5f;k 7°P tf;k -fVyPtfJk 7*5Mk 

-Yv7^;k tert-7^;k ^>^;k ^^;^©c 1 _ 6 7;u+;i/#, 0£b 
<te;Wk x^;^) , 7->;i/S (M, *;ks;k 7-fc3Mk 7ptf^x;k 
ifAD-<;i/^©c 1 _ 6 7;^7-r;k ^>\Af;M§0 . #;ktf*:wi/S> c lT6 7 
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V^n^y ( n-7h+y, -fV7h+y, sec-^h^-X tert-:7>*$/# 
Sfc, dft£©g$&««, ffi— £fctt&fcoTl*fctt2fcV>U3ffil (£? 

l-t7h+y^M-jk 2-t7b^y*M-JK l-7xt>^>* 

*<hbT© r7^n^>#;i/tf-;ki t*3^ss^«tTO^©ll^t>©^ 
fc;k 7 x ^Jl-t* *yjj )i#-)\,m<D c 7 _ , 4 7 ^ ;i^;k^-.* ;ktf - 

LTtt, HufB^s^siLT© rT;i/3+^;i/^-;uj izsnzmmmtmrn 

x^;k 7pif;k ^v^nifjk^m -fyy^k tert-y^;k ^>5P 
;k ^->;w^©c 1 _ a 7;w^) , fg^7;k^-;u V-M 7D;k 
-fv7n^;k 7p^-;k 7>~;k <>x~;k '\=Mr:i;W$©c,_ 6 7 
;i/^r-;i/^) , y^D7W (#K y7o7nlf;K y^7D7^K v-7o^. 
>^;k y^n^yJ^CC 3 . 6 y^D7Jl/W) , 7U-;i/ 7x~ 
;k l-^-7^;k 2-t7^f©C 6 _ 10 7'J^) , 77M^ (#J, ^ 
>^;k 7xWf0C 7 . lo 77MJK »JKtt7x-Jl/-C 1 . 4 7Jl/+ 

> 7U-;kt;ht-;i> (#J> -»^5;u^©c 8 _ 10 7U-;k7;k^-f:;k • 
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^b<ii7x^-c 2 . 4 7j^n) > mmm mx\mumwmtv 
x<d mmnx^xb&^mmmmi \zmz> mmmmi tmmo^om 

|^^§:t^#5. MJj^JK IITJ^^iK ->^7WJK 
^-®gmg£bTteu MIB©ttm*<hUT<D r7;wn^^;i/fc;i,j 

7°Ptf;K t^;k tert-7^, ^>^;k a+$/;^©c 1 _ 6 7;|/^;^) , 

«7s/#;w\*^;v£LTteu wmti-r^y-frtD^-fr* i-tfp 
u^n;i/*;^n;K tf^u^y*^#x;K t^uyAM-^ i-t:^ 
^>?-;i/^;v#x;^ct(^4^tcf£^7;p^^ (00, x5p;k :/Pt°;k 

-fV7ot!;K 7^;k tert-73Mk ^>3Mk A^i/J^©C 1 . 6 7JWI/ 
. , 77W (flU ^>vJk 7xWi©C 7 . 10 77MJ^) , 7U 
(0J, 7i^« 1-^-7^ 2-^7^;l/^©C 6 _ 10 7U-;W#) 

Wk%nx^x%&^x)\s7 r^-i <DW&MtLx\t, mmwi&tisxe) 



WO 03/045929 PCT/JP02/12264 

26 

» 

10 q 1 , q 2 , q 3 , q 4 , R u T^$n§ mmnx^x%£\,^mm8zfc7mm . q, 

R ld , R 2 , R'T^tlS rg^$tlTViTt)J:^C 6 _ 10 7U-;V*J ^ct^R lb , R ,c 

& z> mm t mmtz§k<D mmu t> © ^ ^ 3 z. <t a*T-£ & » 
^stbTtt, mmLTcmmmtLxo mmnx^xb^mmmmi m 
q 1 , q 2 , q 3 , q 4 , R ia -e^^n^> mmnx^xh^mm^m^mmi , R ,d , 

R 2 , R 3 T^$tl3 mWk2nX^Xh&^C 3 _ 8 is$U7)l,3r)m} *5«ttXR lb , 

20 R lc i?^$n^ rg^$nfec 3 _ 8 5/^D7^^;i/Sj ^Lx^xh^^tcU 
^•fzmm&iiLxit, mt^tcmmmtLxo m^nx^x'b^r)^ 

R ! T^$ns r«^$nTViTfcd:ViC 1 _ 6 7;i/^;u*j ^wuwcfc^g 

x, x\ y, w, w 2 , w\ rxvkznz mmnx^xh^^mm^i ^wl 
75y»j \z&v%wmmtmmtzb(Dzm^z>z\t&x%z> a 
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v>2fa©ig«^Rfczk*gj *5<tixw, w 2 , w 3 , w 4 T^$ns rg&snwTfe 

$S£bT© rflilft$nTWbJ:Vi7;WPSj 
R\ R la , R l \ R ,e *«fcUtR u fc*ViTtt, «ife£nWTt>±V*3Sf§iiyftfl3** 
10 R 3 ~R 7 «U ^X»ot, 7KmMT^fc«AP^>M^-r»m$nT^T 

15 y, Y's^tmaftfcM^jW*^. 

w\ w\ w 1 , w 2 , w 3 > w\ w la , w 2 \ w 3a £j;tfw 4a te> 

IilT!i7y i&lSijICT * ft fcfcJHWffc £ © A a f >R¥1fiK S b Vs . 

25 £b^„ 

X 7^e$£ftT^Tt>£v^miiH i T& Y=z a =g^jf 

£b^. 
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(IXa) 



5 *U -flgjSOOfcfeUT, w a w^^^T^-&« 





(IXb) 



10 " 
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R 




Q 



(Xb) 



R 



*m\z&^Titt, mzznzvdw. (ixw, aaK ati-vm-znzit&m-tA 

*^^c*^^ft^ftttME-«a(i)~ai)T^$ns^«r*s»* 
l < tt&o-HKsto ' ), (nr h (v ), (vr )~(xr 





(in') 




(V) 
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R ,c — T"- 




(VI') 



« M -HJ 




(VI I') 



R 




(VIII') 



.2 



(IX') 




(X') 
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/ 



(CH 2 ) m 



Q 



5 #5fc9ifcfcvvrHte£ (i) ~ (xi) *«ktf(r )> (nr )> (V k (vr )~ 
@mthV*?-)V7$>s bux^;i/75>, tfUv^x bfnux x^y-;p 

7$X yX^y-Jl'TSX h'JX^/-iV75X yi/^DA^yJV7$X 



25 «fc^. 



WO 03/045929 PCT/JP02/12264 

32 

Tm^Th&< (tltLTll 0J*.fcfft£$J (I) m(Di&tmM<Db<Df3:}itf 

10 (IVa-c) it. J. Med. Chem. (v 5 ^— f)V Jr? ^9-<^± 

U-) 28t, 7 1 7 - 7 2 7H ( 1 9 8 5^) £fefc©^&££te 

15 UMla 

°2 N V\ STtSfS R'COOH 

-Hal - ! — f— Hal ^ 



(Ila) (Ula) 



Q-B(0H) 2 N 
-Hal *■ R 1 — <( 




• Pd " Y b - z 

(IVa) ^8tt*ft ( | a) 
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R'COOH 



-Hal N — -J — Hal - 

Ob) , (,,,„) 

/-r^ Q~B(0H) 2 XL^-^ 

Y^\^ " Pd " N-N 2 ^ 

(IVb) (,„) 

(ssiisia) mm^nx^muit^ (iia) ji^fe^^e>n§-hD 

10 mmm^m^L^o 

nzntcfc&m (m&)*, m^m^^r, t>)v$>mt&m r'cooh ^jm 

(ppe) *mwistztf£>mmtz>. $>z>w$*?>x)v*>m*m%tem 
omtit-v hj*nxbmm.w?z>, /v*mwhti.&*>to 

20 ^tt^x^amT, q-b(oh), tmmmwt^t. (w 
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i&afc&U^A, &ft*#*;frU£A, zKtHfe^hUtfA, *Kft*Ul>A, 
*U*A&£©M«t&£, *§^Sh'Jx^7$X t!'Jy>^t'©fiSS 

K r^sj ©^fflSte, <k&m(m) l^wcflfu ^j2^e;i/~2 o^, j?* 
(IMib) ra«fcLTfl;£*(ib)'b, fc^ft(iib)«fcD, 

10 M&2a 



15 



R ; — ( — t— Hal 




1 z 
(IVa) 




HWQ X b 




R 1 -^ | "f-W^Q 



(lb') 



20 r^rm cm, ^^^;i/*;i/A7Sh% y/wth7$Fi&a > Any> 
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#'J»>A, ISaMc**U^A, 7jcm^hU^A> TkBMfcrtUtfA* tKK^^U 

R r^»j o&Bfcfciu fc£*&(iva) i^kcmu »2 : &;w2 0 ; E;k 
L < & 5 l 2 ^ ;n? & z> „ 

(@Bmfe2b) EJSIfcLTSBSfcl bT#e>n^b^(IVb)j&^{b^(Ib' ) 




-Hal 



(Ic) 



WO 03/045929 PCT/JP02/12264 

36 

#£nfcfc£-tKlIIc)£, jt^^-g-^T^ %M>mK&® R'COOH tI^7K 

5 (ppe) *mwhuifit>imt%* hz\i*\t**>x)v*>n*mMi&* 
(DE^fb- d a. PLwmmr*. & & ^ KLtt^Wfc o /v^mwhm* sun 

10 0^61 4 O-CTfTP 1 2IWT& 

10 7^>> 5?* h*~>x*>fc£fc»#3ii\ ji^^SMT, &M§ftjfek& 09 
^fh7^b'J7xZWX7^ >A°^v£A&£<D/^v^AM£in*-> 

TOtt^x»a«T, ^&#M5fHb^tr q-b(oh), ttomt&tzt* m 

«#U>7A, Utf A* zkM^HJ^A, zkBMfefcUtfA, *Btft 

20 & mmi <D&mm\*, it&mavc) iwmu 192^20^ 

ffiKftTKii ^>if>, h;px>^^) , 75 (03, ^^wu* 
■fcfrA. ?>7uu*$yuE) m\zmm^s i»i4&#T> AD^>«R r 

Hal tM^tl.utkiD, ft:** (ic) a*#e>*i£. r^Sj tbTBu m 
zk^b^hU^A, zkftffcfl'JtfA, zTOb^U^A, &m<kj- h U V&feE<D 
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fcSWaHJx^l/TSX tTU^X 2-tert-y^;K5/-2-^X 
5 1 ;i/T^y-l,3-^5 : -;^;i/kFD-l > 3 ) 2-> ? 7-9 i ^X*U> (BEMP) , BEMP Wi 
MfffitK, *Jffi^6ti«. & r^sj jb£-#/ (Vc) ltji/ 

rat, idi^kio^k #?£b<«, ^i^~3^;u-e^§ 0 Any> 

fM&R,-Hal ©&/B*tt, fl5£4ft (Vc) HE;HC#U HH^-lO^k 




R2-Ha I 



(Id) 



est*, mmimm^mtmMm^n'en^to ) 

§8ii* (3) T#Sft5fc£-#(IVc)£, EJKfc#»£#*fc^i8Jk 
US! (M> ^nD*M, y^DD^^>^i') ^fci£fl¥£-a\ ±^Stt^frT> 

& § san hwq tinfm&t s t, (vc ' ) fc&mAm & n s . 

»S12Nf^§„ #tM£0**K3|HW»Q«> y§*a>5"^»j6JHft&*Si; 
*U^A, K»***U^A, #BMM-HJ£A, zk$Kb#U£A, «fb^U 
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m <Dfc%mte. fl^tKivc) l^rat, ffi 2 ^e;i/~ 2 o ^e;k 
b < te, 15 5 ^l/- 1 2 ^&;i/T* 

10 ft R r Hal tRmtS^Z^MZk*), ik&® (Id) J&*#£>n3. ritgj^LTte, 

^x^;i/7$y-i,3-^^5F;^;i/t Fn-i,3,2-> > 7if^x^u> (bemp) , 

(Vc* ) l*;MC*fU Wl^I^l O^k $?£L<«, ft 1 3 tjWT? 

AO^r>«R 2 -Hal CDffifflgtt, fc-grti (Vc' ) i*;nc**U IGl*;!/ 

~io^e;k fiteixwu #5i ; e;I/~2 ; e;p*??»s. ot:~io 

20 JHJT&S. 
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cat, m^femmfemtmnm^ft^n*?, ) 
miK^nA^nrtg^fb^ die) £j&£f£#£#*_&^M, m*** Mi/ 

10 Jffl**U£A. ft»***U'9A, *»fc?-hU#A» tK^^U^A, 7j«b • 

*y#A&£©fc«Si6«> euv>&£o«!£S 
@ r«j ©iiiii {b-S-ti die) i^Mzttb, m 2 2 o » 

nbntc.ft&mwe)*, m^ism^wr. % )ix>mk&® moor twi* 
(ppe) ffftjfb^^its, fcsv^^jui/^K'ttiMSfc* 

100W5140 t:irfT3 H RlSI^Wtt 1 6 1 2 PSIHT* 

-So 



WO 03/045929 



PCT/JP02/12264 



40 



T-hHal ~ J 4-» L <! r— 

(lie) (llle') 



HJk ^ R'COOH 




1 b „ ~ R 1 — </ T| -4— W b -Q 



(le') 



. ^ , IbSIS N 

H 2 N z H 




(IVe*) 



ffi$nA^"Itg^b-S-^ (He) fl|*.fc£, x 

Ptp^ei2^it^, im&<D&z>mkm^te, ^mtt^^mmifim^ 
^u^a, mwtymtiwk. 7m<ki-hyy&. 7mfct>yy&, #gMt*u 
15 v^n^o 

K ri&gj te-&tKiic) it;«u *ti 2 2 0 
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IXfiP (PPE) tfI^l^?.jDit5, fc*V>tt;l*>;UWs>tt**S 
<lilO0W514 0 tntfrS £ £j£l$Wtt 1 Bf Wfr S 1 2 ^FbI 

7!&3o 

10 ^#*9¥Sfc«fcBBW£-r<5 (R) (S) #fc$Hrr*;i£#T?#*. 

^m\z\m^f. %^^tsyh chiralpak ad, y-ri?;Wb 
j&tls-^L&^T^/S, #;i^^>;i/S, tKM^lt, «ais*ffl^Tt> 
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(i) (&tf. (i) mtmttz) (d-juf? 

(i) (gtmm-zfc&tos wzmmmzmit. M^m^mzwxit 
a® ( i ) m\zmk?z>4k&®. nwtm\z£r)M*ftmm&mz\\sT{k&V!i 

5 (I) «fc*fcT*fc£4fcSV>5. fc^tt (I)'f0^DH77^tim ft 
£W (I) #©75 (g*) ^7->;Hb, 7)V*)V{£, D^Stim 
* (M, ft-&#J (I) #©75/* jfi*x>f 3DV<;Wk 7?-Mk. 

^>3^75/#;i/#x;wb, 1, 3-s?:**vi/ 

10 ^;Hb, tr/tD^;i/^^^^;Wbs tert-y^ft^nfeft-g-^) 

(i) ■ *©*»s*«7'>;^ Tjvwfa QMStfc* momfc-snrcfc&m 

(M, (I ) #©7kmg#7-fe3MWb> /t;i/5M;Mb, 7oW-r;Wb> 

tf;\*a-r;wb, x^>x;wb, 7^u;wb, 7^x;wb, ^3^75/ 

15 75 Fft£nfc{b-&tf (M, ik&® (I) #©#;i/^v;i/S^x^l/x;^;i/ 
fb> 7x-jH7rMb, *;p#+>'^^;px^T-;wb, >^^;U75y 
xx^;Wb, tfno^;i/^^^^xxx;Kb, ih*->A^^t^'>i 
3^xxx;Hb, y^U^Ux^xMb, (5-jWP-2-:**y-i, 3- 

20 x?;pxxx;wb, ;*^;V75 Hft*nfcft-&w) ;^ffli^ns. tns 
ft-erti (I) ^®7nK7 7^1 fc)\mi£l 9 9 0¥fJ rmm&om 

fb£*B& (I) ilMtSfcOTSott).}:^. 

25 -fb-g-ti (i) #©yn F^ywtymm&kmwmyov^-fnr&o 
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«fc 0 £ LT5^n v>+^— tf § c: t £ fc^t?. 

ip-fe, **woft^iiH:, m*<om V3Lfrr%$m, w&mm, mm, urn. 
mm, %amm. mmm, -kmm, -t-mmm, mmm, mmm, nmmm, 
ft'mmm, m^mmm, mm, mum, mmm. ^wm, ^mm, m 
mm, mmm, &mm, sf&^m, itty>/i, &&jr&m> ^mm, 
sk^mmm, mm^m, mmm. ^mmm, a'ids Keats 

a , 7t-d-a»m^^ sterns, (m, mMm&£tffam<Df&mztb 

, njvxi&mm miv«a tzzomunmmmz 

JRibL«&& fc*f "T * ^Mr £ fc tttegftlj £ LTffl \,*Z>Z\£ t>T^S 0 
*3B«0fc£*tt, ft WfclLft. ffi&jRft Bft Sft fflift iiglift * 

«fcM*b5Sffi#fc££S£LT*ftlM& («, fcK Sr?\ ^ a, 

hj-;W$) \zttlsTmmtU$totlsTm>ZZ£ 



WO 03/045929 PCT/JP02/12264 

44 

5 *%w<Dfc£m*mmtLT, ^hmom^mmz^-r^z^tc-DX. &■¥ 

lt^mpwics#t^^„ mmni mvm, sum &t. ua, 
,&bs> Km. w.mft. Mft&z.rfM&n, mmft&. mmvis.®: 

«m£#c>j§# <#« 4 o & \t* l 8 o k g ) \zmmt vxm 

08*tfl BO. 5~10 0mg/kg#l, 0i;b<tel 0 1~5 0m 
g/kgM, £ bk:£?£L<f;£l 0 1~2 5mg/k g#fi-e&£ 0 £©S£ 

15 i 0 i®&it\i&2~sm\zftv}T&i§-'r&z.tifl"e%z. 

*mmik-sm\z~ m^mzmm-znznwt&^L. mi u^mi m 

n&tzi<mMQmz&i*?%z.ttfT*gz. 
M¥mzw®znz>ufatLT\t, mmuthxmm^nxto^mmm$> 
20 zwmm&fom&tfmtozn, m&m\\z&w%mmu mm. #§ 

{kwtzthxm&istiz. &ta>m\zfocx. mmm. mt<m. mmi ■# 
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5 *8J©#»fcflfci/TKk 0H*.«fflH-jB*, t^p-;k tWw^up- 
^up-;k d-t>xi— ;k afjflis»^>i?;k x^/-;k HJX75y 

M^«utf-;v7;i/p-;i/, tfutfxjptfuu ~>;WHz;i/P 

15 -Xi-HJ^A, ;Wkfe;PP-X, tHn+v/^M^D-X, bFP+y 

-fjry-M ^>^;i/7;m-;k 7i^f;V7J^-;i/, ft Hum 

25 e>»&gjWfltt&ft4. 

m±m\z.tthTm.fto. 1-95% (w/w) .^ts-frs^icj;!), 



WO 03/045929 PCT/JP02/12264 

46 



%tc, (i) *%w(Dik£?m<D%$m&® j §-?z>z.tt, (2) (m<Dtmm 

*y*bD-;w M^nKyyx sk^dtdx y^/-;k 7D^ 

XXhl//-;K ^rXh'J/X ^A°;i/hU'», 7H+y7iX ^;mp4- 
7x>, l/»o^>'7iX iaX7.hP<7> ^I>|^ ; E+>'7xX 

x u^-yni' , fod^>7i>, xtr^x^/-;K tup* 

, ia7>Hny> (flu 7M5F, If*** 5 h\ , ' 

25 5 a-k^^-t*ItI (09, 7^T-*xUh\ x7'J7f'J , WR& 

H*)\,*>l&m (M, ?*yr**V>s 7°l/hX>/PX *9*9V>s hU 
7AWo>ftt') % 7>Hay>-&^#^ (#!k 7t'7rn»5:t*) , 
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UrL-7°Ol/U>&£) WSLK 

5 nj?i>7X^- H-N-**5^H, ^D7A^, ^n'7*7775H, 

77X :»~AX^X 5 h^P" h-;X ^JV7 7 7X iffj)vnv>. 7 
^A7n^>, L) ^XXh^AX^XT-hU^A, h'JIf^7$X 
AX5PX PAXfX XM/7°M/~>X tr#7*P.TX Xh^I^K ti)V 

10 #7*^x xx:/^x ssJW^x W7fx ^u-u^^x 

7^hl/^5X 7>/U7xfX ilghX^PXHv^A, 7*fAX5 1 X 7° 
l/F-AX^X 7*5 7/^ UtfAX^X f^/OS h\ hl/tXJl/7 7X 
hD7*7775H, yy^^fXXfT^-?- 7Fifl/X>, 

xxt-ax^x tfifi^x&fjWB^&ns. 

15 r^fHJg^j turn Mx.&\ ^W^h^UX 6-^^7J7°h^U> 

u^>h\ w;x>, *hhw*u— k xyx^ifx xs^tfx x* 

7h , >^7*X77-h, &g?7X>^t?X (0U 7MU 

77Xk r^7"JK UFT, F*X7;i/UvX tifr^y-)^ #PX#tf 
X X5f7-Mi*) , 75;7'tUX p-T P#U XTJJl^A, ^P-f 
20 b\ 7hXV, 7*U3W h/j;^>«7A, 'V^tfU^-f h7j;i/X^7A, ^7^ 
UtiX X5t7-JK 7^7k'X ^AX^lfX t b*P*X*7;W\*5 h\ 
^XhX^X trUM/^XZx, K+i^U^X 5hWX ^7^/7 
UX 7>ytA7f>^t^lt^tl5. 

25 >cx Y-fb^xvc, ^dwxva3, w^v^^yy, 
f7<xv, «^7°p^x>, «^"7/;nfx>, i&g£F*v;nfxx 
m^77^;i/k^>x ^bf^;i/Hx>, iiiejpfxv, tttDW ; 

3^X 57s77^X>, tr>p-?-rxx w;7^'jx $h*X WfcJ 
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r^*l*S!l (BRM) J <hbT«, 0B*.fc£ k°X>\*--;k 9 kX^X 
X^X UX*b*XX BCG7m, ^UWrU^/WA, kA 

£<> SHPS#2 0,0 0 0^T©^^HT, ^.hO^iliOfil 

. ftWffi^ffiatSn-SH^mi&n, Hftfttctet (l) EGF. (epidermal 
growth factor) Sfett-entUKWKll^— 0«tt*^fTS4SlR CM, EGF, A 
k^U> (HER2'J^>H) , (2) >f>yaiJ>Sfc^ni^Jlttl: 

15 n-om^^-t^n CM, -fX>;j.UX IGF (insulin-1 ike growth 

factor) -1, IGF-2ft£] , (3) FGF (fibroblast growth factor) * 

tzu^ntmnmzm-<Dm&*ii?%®n cm, titFGF, msttFGF,. 

KGF (keratinocyte growth factor) , FGF-107S:<i:] , (4) ^r<Di&(DB 
MJtB^ CM, CSF (colony stimulating factor) > EPO 
20 (erythropoietin) , IL-2 (interleukin-2) , NGF (nerve growth 
factor), PDGF (platelet-derived growth factor) , TGF i3 
(transforming growth factor 3) , HGF (hepatocyte growth factor) , V 
EGF (vascular endothelial growth factor) fcgOfi&Vf £>ft3o 

25 £g#T*ft&V>j&»fcSfc©T&oT*>«i:<» MtfcW)\Z\$, EGFg^ft, Ak 
(HER 2) , f XXl U IGFgt^ FGFS§#:- 

1 £fcttFGF§^#:-2&£^&tf£>nS. 

h?ZyX^7 (A— fe7°?> Herceptin (mm :HER2#i#) , ;*X>l/& 
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•<V5P-7* (^U^y£ Gleevec (ftft) ) , <iVyV (Iressa (ftflO : 
ZD1839) , t'^^yYT' (Cetuximab) UEIfi&tf £tl5o 

h^-rv^^— ifi ns^n (#1 -fuyj^x h^T-^>^a , h^-rv 

it, m%.& (i) *»w©^«i^*^i:sni^fcttfl-fk:i /T fl,6n*j|t 
-©auai®^ (2) *%wo{k£wtmmMt*mx\zmm4tLTmt>n 

(4) *^©^ti<t#fTO#/t^ij^t^Ht:bTf§^n?)2fflc9M 

3o 
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BMmmi*&mtoott\&£<ox* mm^mizmm^ti^m^tm^vxm 
mum, rnzmm ^w^-^^i^o) , mm. m& 

sa, ma. mM^zmxtn, ju»A«, mmomma^om^^m 
*«« mmMizm^mmm^mmmmmt(Dm^mt. 

<TO0. 1^15 011%, *6fc»*b<»»0. 5ftt»b2 0OXg 
a»««^frfc#UT»0. 0 1^110 011%, ffJKttfto. lfcn 
M1$mi£mzttLT®im*L9 9. 9 9ii%, ^L< Wl0 

«*tf, **WOft^*S&tt#ffl**tt, *MR*| («, >>f-> (Tween) 8 
0 (7b5W^-ai, *B) , HCO 60 (BXfSHfrXK) , *Ux^U 



4 

* 
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tt^hU^A, iM^U?A, 7>-h-jK y;nf h-;k , 
»x^;k *5F;w\^>, ypt!;w^^>, ^>^;kt;i,p-;i, 

v^kk^p-x, #utfx-;nfpu Fx bKP+^7°Ptf;Hr;up-x 
&£) XttJWtfRl (M, *;k7, Xr7U>t7^y^A, #'Jifl/>^ij 
6 0 0 0&2) fc2S^LTJE*WB*U ^TjfeStcfeO, 5fc©V 

*3VH:;Pd-;^ k HP^^yphf;Hr;p D -x, ^>J^vx^|/>^Up ' 
-;k 5/-T-> 80, 7>pxu/7 F6 8, iz;kP-7s7-kT— h7^k- 
25 K k Kn*^n^f^fejm-^7^U-h, tHo+^f^n 
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y;p»SltLT«, -fe^D-X^^ tf--;i/fi-&#:, 7 

25. -*>A^, ^iV$>fe ^©teho**qE-;Pfc£©W«^fc£#;ijV>e>ft 

ftW»+©*fBW«DflS^liJ*fcttWffl*«J©«flEttO. 5-5 0w/v%, 
©iggteO. 5-5 0w/v%, 8?*U<W:3~2 0w/v%jW£LV*. 
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^U-feUX ^J^>l) , Mil (M, 7°ok°l/>^Un-;k Sfff 

&MM\tp HmmmomMzk <o 2 ~ 1 2»sl< «2 . 5 ~ 8 . 0 kd^-ts 
©#y^ 0 

&ttm7k®mtmutz><Dtf£ < , ^tcmigvmmtmmzfctTLimmM 
mm l < * y >m& £©x«#&«#j * \z^ lx ^x & k 

3?, i/^E>> ^i/-7°7;i/-y, #^*;k /try, fxU-^em:^i/-^ 
7 u-A-^i^oft^t&'bo^sns. Is^pHiiin ^x>i£, 
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«?^> ?MtvT\t, m&mi-hvv&, 4*>i&mm. ^nr^h 

5 tl<E><> 

#93 0-&J9 0fiS%T£3 o h 

a**?**. ^?s«j©m^#;^-rs^»^ »o. i~339 omm%. 

att*90. l~^5 0SS%, $?£L<tel31 0~i&3 0li%T*5. 7k#M 

20 tt^u^-oaijw^fc^-r^^a^ »o. i~&j3 o*»%, i&$.l<u 
mi o~~®2 5S*%T-a5Sc ^^j©^j^^-r^**«^o. i~ 

•mmu tismmte t'cwBscjs i^w ut v>t t> «fc v>. 
*%Bj©#ffl^j©^gtt, *%m<Dtt.&%i<Dum, 

okg) -a*&d, as, *iii©ib^ijfe<kWi«jtbT, -weni 

0*90. 0 1~*SJ1 0 0 0mg/kg, #£L<tt*90. 0 1 1 0 0 mg/kg, £9 
jff$b<«*$J0. I~l5l0 0mg/kg, iOfo^O. 1~£J5 Omg/k 
g £, ft^Tfcj® 1 . 5 3 0 mg/kg §101 Islfr 6ftiaR:^TlMIRa#S 
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mnmt. mftmmmtta &&mbbt2© «fc a &««jrr* - 1 %> «r 

fiP^TfPfiSLSrftl kgttS&fcDffiO. 001~2000mg> $?i;L<te:|$ 
0.01~5 0 0mg, S£K:#g;L<fck mo. 1~1 0 OmggMD, C 
10. tt&fc#l 0 l~4@fc»ttTa#'f*- 

a*m>&ns. #&si3©fc£®£ftfcS!#"rs»£\ #^j©{t£'«&#Lfc 

0 0 1-2 0 Omg/kg^lP^l, #&1 5£&fcftP«4-«S!fc:«#£tt 
tc*mW<Dit£m mo.O 0 5-1 0 0mg/kg$l B*<h bT»$-rr£. 

25 (2) 7>^^>v>n^^^v^^ffift:«^ (3) mfc^mm* 

(4) (5) (6) W-1fH&:m (7) 

w*. tf, *%hj (Dgira * fc \t*mw (ommi z^mmo m s ^ 



WO 03/045929 PCT/JP02/12264 

56 

IHtSSSOffiJh, MffiM (Disease-Free Survival) ©Mft, 

5 ^7'J7a7'f^£07^n7'f (ii)£*Pf«&# 

OfcJ&flD^Ut^ia:-^, (iv)IMX t^I, Tift. 6lfoL^<!\ jflL/h« 
M4>, 'VE^Dlf>«fla&T, Jffl**, Wl, DIC, mktzE<D&? 
^S'Jf^ffl^^#T^^JoS#^i^(v)^(D#Wtt^WJT§fe^(D^J(DS 

fflfflft«0«# ttfo&M££$tJ) , Mft&# (bolus, infusion, 

if) , &T££«& (bolus, infusion, »&ttS«&tr) , M«l^*«ttX 

25 
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P%W&&ZfnMWO%7&2n-?h!777-<(-\z&tfZ>m\ii\$, TLC 
(Thin Layer Chromatography, WM& D? btfyy^— ) \Z£%W&T\Z?rfr>tl 

U#$*;W3U NC<^MW^-WJI/6 0F !M (7 0-2 3 0^>r> 
a) Sffllifc, W*n,IX^^h;i/ CH-NMR) WWtlTfb^^? 
JV^7>^^TH*l^#ft JMTC0400/54 (400 MHz) MUS <3:&tt/1U 
T>ttGemini-200(200MHz)M^tt) T$!l^U <5 US ppm T^Lfc, HjiM&J: 



s : 




b r : 




d : 




t : 




Q : 




dd 




d t : 




m : 




J : 




Hz : 




DMF 


N, N-^^^MJ1/A75F 


THF 





l 

2-75/ -5-7 D^-3-X hPfc?U>>> (21.0 g) , ftffl (26.9 g) , X*/- 
;i/ (150 ml) U Mm (20 ml) Wbfc. £fi 
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80 50 ft, RfoM&m*mz&^ 8 N &ffltfcj~ h 

U^A^T^fnLT, StX5 1 JI/-fh7tFn77> (3:1, v/v) T&lffib 

tc (^<Dn, Tfmmtt?^ hzm^xmikLtc.) <, (M g so 4 ) 
mmzmm^v, m&zm&LT, 2,3-s?75/-5-:/n ; Et!ijv> os.sg, 

87 %) ?tmtc 0 

'H NMR (CDClj) 6 3.38 (2H, broad s), 4.21 (2H, broad s), 7.01 (1H, d, J = 
2.2 Hz), 7.69 (1H, d, J = 2. 2 Hz) ppm 
IR (KBr) v 3179, 1632, 1476 cm" 1 
2 

Em<b-U> (23.8 g) £^>7JMn>^ (85 ml) IZtinZ., 100 1 til 

frzu^Tmmz^Tc* zwmmz, 2,3-v75/-5-yD^h°uv> mmm\ 
(Dit&m (is. 8 g) 1 3-^ h*is£,mm m. 7 g > *nz., 100 "ct 1 

ffiX^-fh7tFD77> (3:1, v/v) TttfflbTCo MB^Tkife, ^ 
(MgS0 4 ) ^, «£2iJBE®SU gl^Mbi; 6-^P^-2-(3-^ h^>7x 
^;W-lH--f5^l/[4,5-b]tf'J^> (21.3 g, 84 %) £#fc 0 
'H NMR (DMS0-d 6 ) 5 3.87 (3H, s), 7.13 (1H, d, J = 8. 6 Hz), 7.49 (1H, t, J 
= 7.8 Hz), 7.80 (1H, s), 7.82 (1H, d, J = 7.4 Hz), 8.28 (1H, s), 8.42 (1H, 
s) ppm 

IR (KBr) v 3103, 1489, 1264, 1233 cnf 1 
HPLC (220 nm) « 89 * (Uftmm 2. 92 ft) 
MS (APCH, m/e) 304 (M+l) 

: CAPCELLPAKCC1 8UG1 20, S-3//m, 2.0 x 50 mm 
^:A^ (0.1 % hVy)V^umm^7^) , (0.1 % hV7)l*uWWt$ 

tf^i/JLyhD-^ZfriO.OQfr (A^/B^= 90/10) , 4.00 # (At/B^ 
=5/95) , 5.50# aWt/KWi = 5/95) , 5. 51 # (A$L« = 90/10) , 8.00# 
(AS&M = 90/10) 
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MM : 0. 5 ml/# 
##0!i3 

6-7p ^-2-7 x n;i/-m--r 5 £V [4, 5-b] hT U & > 
HPLC (220 nm) $&£ 99 X (fiy#BtM 2. 68 #) 
MS (ESI+, m/e) 274 01+ 1) 
##09 4 

6-7M-2-(2-^ h^'>7x-;W-lH--f 5*V[4, 5-b] tf D v> 
HPLC (220 nm) MS 99 X 0£*#R#BB 2. 67 #) 
MS (ESI+, m/e) 304 01+ 1) 

##09 5 

6-7*0^-2- (4-* mr^7x'-;W-lH-f 5-b] tf U 

HPLC (220 nm) ijSfcS 98 X (^JfPtPfl 2. 66 #) 
MS (ESI+, m/e) 304 (M+l) 
##00 6 

2-(l, 3-^>V*^^y-;l/-5--r ;i/)-6-7*D^E-lH-f 5 ?V\A, 5-b] tf u 
HPLC (220 nm) « 95 X MR 2. 74 #) 
MS (ESI+, m/e) 318 (M+l) 
##09 7 

6-7 U =E-2- [4- ( h V 7JM" P ;* h * v) 7 x -1H--Y =• ?V [4, 5-b] tf U v > 
HPLC (220 nm) mS. 98 X MID 3. 64 ft) 
MS (ESI+, m/e) 358 (M+l) 
##09 8 

6-70^-2- (5-> ^;i/-2-^X ~ ;W -lH~f 5 ?V [4, 5-b] tf U v > 
HPLC (220 nm) W& 95 X (ffij^l^K 2. 95 #0 
MS (ESI+, m/e) 294 (M+l) 
##09 9 
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2,3-vT$y-5-yD^Etf"J> ? > (##M1©M) (1.32 g) , Hnng 

m« o.io g) , ^uu>m (30 g) (dm&mz no t;t 2 mmfr%m^tz&. 

(3:1, v/v) TtttBbfCc «S^7Xgfe> (MgS0 4 ) »^MJEE^ 
5 £U ^IMIT, 6-^D ; E-2-(3-^PD7xn;W-lH-r$^/[4 > 5-b3tf 
U^> (1.50 g, 69 %) %mz, 

'H NMR (DMSO-oV 6 7. 59-7.62 (2H, m), 8.19-8.28 (2H, m), 8. 35 (1H, s), 
8.43 (1H, s) ppm 

IR (KBr) v 3096, 1466, 1427, 957 cm" 1 
10 HPLC (220 nm) ^99 3! (§»13.42^) 
MS (APCH, m/e) 308 (M+l) 

(D-xmrnvTu-Fommm 10 — 13 <D^m^^vtz 0 
&zm 10 

1 5 6-^Dt-2- [ (E) -2-7 x - JHf- )V\ -1H--T ^ £*/[4, 5-b] fcf'J v> 
HPLC (220 nm) i&g 99 X (&&« 3. 64 
MS (APCH, m/e) 300 (M+l) 
###lll 

6-^D^-2-(2-^-y5 1 ;W-lH-r5^y[4,5-b]hrU v> 
20 HPLC (220 nm) 100 * OS&Rf P.fl 4. 10 #) 
MS (APCH, m/e) 324 (M+l) 
#%#J 12 

6-7o ; E-2-(3-7xy +->7x^;W-lH--f 5^V[4, 5-b] fcf'J v> 
HPLC (220 nm) « 85 X (^S#^ 4. 50 #) 
25 MS (APCH, m/e) 366 (M+l) 
13 

2-(4-^>y-r;U7x-;i/)-6-yD ; E-lH-r 5^V[4, 5-b] tf U V> 
HPLC (220 nm) « 99 3! (#^F^4.31^) 
MS (APCH, m/e) 378 (M+l) 
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##09 14 

2, 3-y7$ /-5-^D^& t!U V> 1 ©fci^gj) (1.32 g) t 4-j* 

^7x^7tWP'JH (1.29 g) 0M^|»17O t, 1.5TO^ 
«if^ I»X^-fh7tHP77> (3:1, v/v) £zfcfc#EUfc 
5 1 N*«^hU«>A»*T'+ftUfc) . tll&tt, 

(MgS0 4 ) ^, «HSE£M£E9*U »ft£aURbT, 6-7*nt-2-(4-^h^^> 

-lH-r 5 [4, 5-w tr y s» a. 22 & 55 %> itmc. 

'HNMR (CDC1 3 ) 5 3.82 (3H, s), 4.30 (2H, s), 6.90 (2H, d, J = 8.8 Hz), 
7.24 (2H, d, J = 9.2 Hz), 7.82 (1H, s), 8.10 (1H, s), 12.14 (1H, broad s) 
10 ppm 

IR (KBr) v 3007, 1512, 1433, 1254 cm" 1 
HPLC (220 nm) 100 % (^B#W2.57^) 
MS (APCI+, m/e)' 318 (M+l) 

15 14 ©7j^(C2PDT^T©#^-M 15-25 <D4k-&M*£f8.LfCo 

##M 15 ' 

6-^D^-2-(7x7^v^^;i/)-lH-r 5^1/ [4, 5-b] t?U 5>> 
HPLC (220 nm) $s£g? 99 % ($&I$W3.02#) 
MS. (ESI+, m/e) 304 (M+l) 
20 ##M16 

6-yo^E-2-vi7 P A^i/^-lH-f $ [4, 5-b] tf U >>> 
HPLC (220 nm) mM 96 X («&B#f^ 2. 29 #) 
MS (ESI+, m/e) 280 (M+l) 
##M17 

25 6-7Dt-2-(2->7 n^^^X^W-lH-r 5^V[4, 5-b] t°U V> 
HPLC (220 nm) « 100 % («f|2.78^) 
MS (ES1+, m/e) 294 (M+l) 
18 

6-7nt-2-[(7xZJ^t) *5F;W-lH--f 5 ^/[4, 5-b] tf U v> 
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HPLC (220 nm) MS. 99 X 0£jtP#fW 2. 95 #) 
MS (APCH, m/e) 320 (M+l) 
19 

6-yD^-2-(2-7x-;i/X^;i/)-lH--f S7VC4, 5-b] t°U S?> 
5 HPLC (220 nm) 100 % (Um®?m 2. 62 #) 
MS (APCH, m/e) 302 (M+l) 
20 

2-^7^;i/-6-7D^-lH-^7*7*[4,5-b] tf'J 
HPLC (220 nm) tfft 99 X (&&($|H 2. 51 #) 
10 MS (APCH, m/e) 288 (M+l) 
###!21 

6-7* D ^E-2- (3-* h *=s^y*J)V) -1H--T 5 TV [4, 5-b] HU -7 > 
HPLC (220 nm) iftg 97 * (^f^ffl 2. 63 #) 
MS (APCH, m/e) 318 (M+l) 
15 ###| 22 

6-7o^-2-(2,5->^ h*^>^;0-iH-^7*7[4,5-b]t£U^> 
HPLC (220 nm) 97 X (&f#P#Pia 2. 62 #) 
MS (APCH, m/e) 348 (M+l) 
###J 23 

20 6-7*0^-2-(3,4-v^ h*$"OS>;i/)-lH-f $7*7*[4,5-b] tfU V> 
HPLC (220 nm) MS 95 X («&iM2.41#) 
MS (APCH, m/e) 348 (M+l) 
24 

6-7*0^-2- (4-7 D D^>-7;U)-1H-^ 5 7V[4, 5-b] h° U v> 
25 HPLC (220 nm) US. 95 X <fi8$l$|?8 2. 96 #) 
MS (APCH, m/e) 322 (M+l) 
###J 25 

6-7 P t-2- [ (4-7 □ P 7 x 7 * -» ^ J-M -1H-- T 5 7*7* [4, 5-b] tf U -7 > 
HPLC (220 nm) W 100 X (&&« 3. 47 #) 



* 



WO 03/045929 PCT/JP02/12264 

63 

MS (APCI+, m/e) 338 (M+l) 
26 

4-7MP7ir« (678 mg) 5rh7hFD77> (15 ml) fC^U 
t+D-'JMnU K (0.67 g) tN,N-^WM7$H (10 wl) 

5 x.feo mi? i.5 mm^u^rcWi, ®utm\<D**w )vz d y f^mje® 

*Lfco Mtl^h;i/X> (2' ml) £iD;L, H*«JE«*f*IliK:*0, 

(##Wl©fl5^ft) (752 mg) %ipA> »^T170 1C, 1. 5 RrW^^Siffc 
ft, ifix^-ff7tFD77> (3:1, v/v) £*fc$HEl/fc 7j< 

10 m&\ N7mfci-bV'}&mmx*ftLft) . sssg (Mgso 4 ) a, 

«£MJ£@£U ISS*«fl5tL/T, 6-^n^-2-(4-7;^o^>^;0-iH-r5 

^y[4,5-b]tfUv> (722 mg, 59 X) 

'HNMR (DMSO-d 6 ) 5 4.20 (2H, s), 7. 14 (2H, t, J = 9.0 Hz), 7.38 (2H, dd. 
J = 8.8, 6.0 Hz), 8.15 (1H, d, J = 2.2 Hz), 8.34 (1H, d, J = 2. 2 Hz) ppm 
.15 IR (KBr) v 3083, 1508, 1429, 1235 cm: 1 
HPLC (220 nm) 100 % (^P#^2.67t» 
MS (APCI+, m/e) 306 (Mil) 

mmmntLx^m \ o4kGQBt&n(D%)vtf>WL&mgm&L. ##M26 
ommzmcTwroimmi 27-42 o^m^^hrco 

20 27 

6-~7u^-2-(Z-p D >>?;!/) -1H--T 5^V[4, 5-b] fcf U S» 
HPLC (220 nm) »&& 100 X (#815113 2. 97 #) 
MS (APCI+, m/e) 322 01+ 1) 
28 

25 6-ynt-2-(2-^DP^>^;l/)-lH-r$^V[4,5-b] t?U^> 
HPLC (220 nm) ffiglOO % (#j#i$W 2. 77 #) 
MS (APCI+, m/e) 322 (M+l) 
##M 29 

6 _ : / D q E _2-(2 > 4-v7;^n^>v;i/.)-lH-1' 5 ^V[4, 5-b] tru $?> 
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HPLC (220 nm) *&& 99 X («f#N?K 2. 76 ft) 
MS CAPCI+, m/e) 324 (M+l) 
##^J 30 

6-7'D^-2- (3, 4-'^DD ^> VM -lH-f S ^/ [4, 5-b] t? U v?> 
5 HPLC (220 nm) *&g 99 X (^P#H 3. 32 #) 
MS (APCI+, m/e) 358 (M+l) 
31 

6-y p [4- ( h u 7 ;m-d * ^ >i?;w -iH--f 5 *v [4, 5-b] e y s?> 

HPLC (220 nm) $&& 98 X (&J#B#Pb1 3. 23 #) 
10 MS (APCI+, m/e) 356 (M+l) 
32 

6-!/p4-2-[4-(h U 7)V*U* h*rpy*>?M-UM 5^V[4,5-b] HU V> 
HPLC (220 nm) ftg 99 X (fcmmffl 3. 27 ft) 
MS (APCI+, m/e) 372 (M+l) 
15 ##M33 

6-ynt-2-(4-- h n^>v;i/)-lH-f 5 ^V[4, 5-b] t° U 
HPLC (220 nm) 99 X (^B#^ 2. 86 ft) 
MS (APCI+, m/e) 333 (M+l) 
###| 34 

20 6-:/P^-2-(4-*^^>v;»-lH-^ 5^/[4, 5-b] tf 
HPLC (220 nm) 100 X («&B#F^2.84#) 
MS (APCI+, m/e) 302 (M+l) 
35 

2- [ (1 , 1 ' -t'7i -4--T ;M J-M -6-^ D ^E-lH-f 5 ^ V [4, 5-b] tf U> ? > 
25 HPLC (220 nm) ffigg 97 X .(^B#Fb1 3. 38 #) 
MS (APCI+, m/e) 364 (M+l) 
36 

6- 7* P ^-2- (2-ihy ^-)V^)V) - 1 H--f 5 ^ V [4, 5-b] tf U v > 
HPLC (220 nm) ®M 99 X (&j$ra 3. 17 #) 
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37 

2-(i, 3-^>yv^y-;i/-5-r;i/^^;w-6-^o^:-iH-^ 5^/[4, 5-b] try 
y 

HPLC (220 nm) MS 99 X (^BtW 2. 66 #) 
MS (APCI+, m/e) 332 (M+l) 
##09 38 

6-7*^-2- (3, 4, 5- h U ;* h3f v^>v;i/)-M--r 5 ^/[4, 5-b] tf U v> 
HPLC (220 nm) MS 84 X (#&0#W 2. 67 #0 
MS (APCI+, m/e) 378 (M+l) 
##$J 39 

6-r/D t-2-(2-^X-;i/^5 : -;W-lH-l' 5 ^V[4, 5-b] fcTU >>> 
HPLC (220 nm) MS 100 X (&RfTO 2. 58 #) 
MS (APCI+, m/e) 294 (M+l) 
##09 40 

6-^0^-2- [ (1-* 9VMH-< > hJIrH ;i/) * -1H--T 5 [4, 5-b] If u 

v> 

HPLC (220 nm) MS 99 % (UWmffl 2. 93 #) 
MS (APCI+, m/e) 341 (M+l) 
41 

6-^P ; E-2-[2-(3, 4-i^ h^v'7xn;i/)X^;W-lH-f 5 ^/[4, 5-b] tf U 5» 
HPLC (220 nm) MS 100 % 2. 58 

MS (APCI+, m/e) 362 (M+l) 
##09 42 

*-2- [4- U ^;v^) ^ > -1H--T 5 ^ V [4, 5-b] hf U v > 
HPLC (220 nm) MS 100 % (ftftftPQ 3. 00 #) 
MS (APCI+, m/e) 334 (M+l) 
##0|| 43 
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SM-'J> (2.84 g) **?>X)l-fc>m. (10 ml) 100 "CT'l^ 

frZU^TmBZ^fc* Z<D®mz, 2 75;-4-^Dt7x/-JV (1.88 g) t 
trans-tt^£i£ (1.48 g) ZtiQz., 100 W 1.5 RfFal/^SsHffc^ .g^fi-&«j 

5 yy> (3:1, v/v) -TrttlULfe. »^«. %jft (MgS0 4 ) 

^*1t-> (1 : 3, v/v) -e»ffl-r*H^S«E»»UTli5nS»fiSaiflS[UT, 
5-ya^-2-[(E)-2-7x-;i/XT-x;i/]^>y^u-y-;i/ (966 mg, 32 %) 

fro . 

10 'H NMR (CDC1 3 ) 5 7.05 (1H, d, J = 16.4 Hz), 7.37-7.48 (5H, m), 7.58-7.62 
(2H, m), 7.81 (1H, d, J = 16.4 Hz), 7.84-7.85 (1H, m) ppm 
IR (KBr) v 1535, 1260, 974, 756 cm' 1 
HPLC (220 nm) 100 % (fiUfPfffl 4. 92 #) 
MS (APCI+, m/e) 300 (M+l) 

15 m%yontVT&m(Dfi)i#>M$:m£M$iL, ##m 43 ©t^k^dt^t 

44-45 ©Ib-g-^^^Lfco 

#5t 00 44 

S-^D ^-2- [ (E) -2- [4- ( h U 7 JVt D ^ 7 x-JW It-JW ^> 7t ^t 1 / 
. -)V 

20 HPLC (220 nm) 99 % 5. 17 #) 

MS (APCI+, m/e) 368 (M+l) 
##M 45 

5- 7at-2-[(E)-2-(2,4-^7MD7i ~; W xf^;H ^ > V tf+u- 
HPLC (220 nm) jffig 97 X (Mf|5.04^) 

25 MS (APCI+, m/e) 336 (M+l) 

St*CT^TO##^46©^#j^^b/c. 
##M 46 

6- 7 P ^E-2- (3- ^^7i -1 H--T 5 9V [4, 5-b] h° U > 
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HPLC (220 nm) MS 100 % (&&($ IS 3. 20 #) 
MS (ESI+, m/e) 288 (M+l) 
##M 47 

2,3-v75y-5-7 ? D ; EtfU^> (###l 1 <Dfc&W) (1.13 g) , 

5 (997 mg) , ^v^b'J> (24 ml) ©jg£4&£ 120 < CT'2B#»^ 

R«i^-rh7tHD77> (3:1, v/v) TttfflLfc„ %ft 
(MgS0 4 ) ft, ft!K&ttJE9£U UT* 6-^D«-(3-Xh+y7x 

n;0-lH--r5^/[4,5-b]tfU^> (978 mg, 51 95) 
10 'H NMR (DMS0-d 6 ) 6 1.39 (3H, t, J = 7.0 Hz), 4.14 (2H, q, J = 7. 0 Hz), 

7.08-7.12 (1H, m), 7.47 (1H, t, J = 8. 2 Hz), 7.78-7.82 (2H, m), 8.26 (1H, 

s), 8.41 (1H, d, J = 1.8 Hz) ppm 

IR (KBr) v 2973, 1491, 1262 cm" 1 

HPLC (220 nm) ®M 100 % (##P#IH] 3. 42 
15 MS (ESI+, m/e) 318 (M+l) 

m&tontLT&mm 1 <Dtt&tot&n<D*i)vtf>m&mMM$iv* ##m 47 

(DjjmizmVTUTO^M 48-50 04"fr&«j££j£L£„ 
##M 48 

6-7*D ; E-2-(3-yP^'>7x-;l/)-lH-f S^V[4, 5-b] fcf'J v> 
20 HPLC (220 nm) ffi.%. 100 % (&J$ P^W 3. 71 #) 
MS (ESI+, m/e) 332 (M+l) 
49 

6-7*P^E-2-(3-^ yya^v-yx^W-lH-f 5 ^V[4, 5-b] tf U 
HPLC (220 nm) « 100 % 3. 59 80 

25 MS (ESI+, m/e) 332 (M+l) 
50 

6-7 P €-2- (3-7*h+y7i - ;i/) -lH-f 5^7 [4, 5-b] fcf U 5? > 
HPLC (220 nm) ip&glOO * (#J#I$M 3. 98 80 
MS (ESI+, m/e) 346 (M+l) 
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#%#J 51 

6-7*D^E-2-(4-;* h^-Z-^)VOV)V)-m--i 5 ^/[4, 5-b] t°'Jy> 
HPLC (220 nm) MS 98 X (&& Bf p H 1 3. 03 #) 
MS (APCI+, m/e) 332 (M+l) 

®^t2pi:T^T©#^ 52~58 ©ft^WS^Ufc. 
52 

6-ynt-2-[3-(A^yjmy) 7x-;W-lH-<5 ^V[4, 5-b] tf U v> 
HPLC (220 nm) MS 100 X «f B l4.46^) 
MS (APCI+, m/e) 374 (M+l) 
53 

6-y , Dt-2-[3-(3-7*f^^y) 7x~;KI-lH-f $^V[4, 5-b] tf U 5» 
HPLC (220 nm) MS 100 X (ft&ftNJ 3. 78 £-) 
MS (APCI+, m/e) 344 (M+l) 
##09 54 

6-yp^E-2-[3-(3-^5 : -;^h + i/)7x-;W-lH-<5^/[4 ) 5-b]tTUS?> 
HPLC (220 nm) MS 100 X (^SN^ffl 4. 48 20 
MS (APCI+, m/e) 360 (M+l) 
##M55 

6-yD^E-2-C3-(^^>^;U^^) 7x-;W-lH-^ 5 ^V*[4, 5-b] tf »J 
HPLC (220 nm) MS 99 X (ftftftM 4. 24 20 
MS (APCI+, m/e) 360 (M+l) 
#%$J 56 

6-yaqE-2-[3-(v7 D^v^M h*^) 7x~;i/]-lH-< 5^/[4, 5-b] fcT U v 
> 

HPLC (220 nm) MS 100 X 4. 50 20 

MS (APCI+, m/e) 386 (M+l) 
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57 

6-^Dt-2-[3-(y^ Ul^JVttzs) 7i^]-lH 5 7V[4, 5-b] tf U v> 
HPLC (220 ni) MUK99 SK (#i#l$IBJ 3. 96 
MS (APCI+, m/e) 358 (M+l) 
5 ##0fl 58 

6-^0^-2-[3-(2-7xn;|/X h+S/) 7xn;W-lHH > [4, 5-b] t? U 
HPLC (220 nm) 97 % (fiUSNW 4. 1 1 #) 
MS (APCI+, m/e) 394 (M+l) 

##M 59 

6 _y D ^_2-( 3 -x^;l/7x-;i/)-lH-f 5 *V[4, 5-b] tf U v> 
HPLC (220 nm) Jftg 95 X (G^tUf PbI 3. 47 #) 
MS (APCI+, m/e) 302 (M+l) 

60~66 <Dtt,&®&&f&htc. 

##M 60 

5-7n^E-2-(3-p< h+>'7x-;W^>^wy-;i/ 
HPLC (220 nm) Ufc^ 98 % (U&mffl 4. 82 #) 
20 MS (ESI+, m/e) 304 (M+l) 
61 

5-7* O qE-2- [ (E) -2- (4-7 D O 7iZJ0 If-)W ^ 77^*1+ 7~;P 
HPLC (220 nm) tffij£ 100 X TO$Bf FbI 5. 21 #) 
MS (ESI+, m/e) 334 (M+l) 
25 62 

5-7* n ^ -2- [ (E) -2- (3-7 D7i r;W if-iW ^ 77*^1+ 

HPLC (220 nm) 100 X (&&« 4. 95 #) 
MS (ESI+, m/e) 318 (M+l) 
63 
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5-7 O [ (E) -2- (2-yJV-t □ 7 x ~ )V) Ir-iW ^>ytW 1 /-^ 
HPLC (220 nm) lifcg 99 X (ftftNSM 5. 04 #) 
MS (ESI+, m/e) 318 (M+l) 
###J 64 

5 5-^D ; E-2-[(E)-2-(3 > 4-v^DP7x-;i/)Xx-;W^>y^^y-;i' 
.HPLC (220 nm) fflM 98 X (&J#fl#Pifl 5. 45 #) 
MS (ESI+, m/e) 370 (M+l) 
##0J 65 

5-7* n ^-2- [ (E) -2- (4-* x -;w xt-JW ^ > 

10 HPLC (220 nm) ffi&99 % (UWmffl 5. 19 #) 
MS (ESI+, m/e) 314 (M+l) 
###J 66 

5-^ot-2-[(E)-2-[3-(hU7Mn^h+'»7x It-JW^O VOrtt 

15 HPLC (220 nm) ffaM 100 X (fiH#P#M 5. 24 #) 
MS (ESI+, m/e) 384 (M+l) 
67 

S^b-'J> (2.27 g) Sr^^>X;i/*>^ (8 ml) (CjDX., 120 TJT 1 mm 
frgn&TteBZiktt. ZOmmz, 2 75/-5-7 f D ; E7x/-^ (1.50 g) t 
20 HDD7i-Jl/iS (1.36 g) ^JPA, 100 trei P#IBItf»*g1ffc«, K^iB 

H077>(3:1, v/v) TttfflLfc. fll^*^, ftft (MgS0 4 ) 
«JEEe3tLfc. Sgli^yUA^W7A7D?h^7^l:#L, 
;l/-^1t> (1 : 4, v/v) T»ffi1-*H»ft«EE«»bT#6n«ISttS«ll!ll/ 
25 T> 6-^ , Ot-2-(4-^aD^>^;W^>y^1ty-;U (1.83 g, 71 %) £f§&. 
'H NMR (CDC1 3 ) 5 4.22 (2H, s), 7.32 (4H, s), 7.43 (1H, dd, J = 8. 4, 1.4 
Hz), 7.55 (1H, d, J = 8.4 Hz), 7.64 (1H, d, J = 1.8 Hz) ppm 
IR (KBr) v 1564, 1493, 1424 cnf 1 
HPLC (220 nm) $&$ 99 % (&&mm 4. 76 #) 
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MS (APCI+, m/e) 322 (M+l) 

©##M 68-72 (Dit^^^LTzo 
##M 68 

5 6-7*P [ (E) -2-7 x -^Xf^iW ^ > 7^*1+ V*-^ 
HPLC (220 nm) &£it 100 % ($£M$M4.97#) 
MS (APCH, m/e) 300 (M+l) 
69 

6-7P ^E-2- [ (E) -2- (2, 4-y7J^ P 7 x^JW It - ;W ^ > 7***1^/-;!/ 
10 HPLC (220 nm) $6^99 % (&m$$ffl 5. 10 #) 
MS (APCH, m/e) 336 (M+l) 
70 

6-7P^-2- [(E) -2-(2-7MD7 i-JW If^]^> l /^* , /-;i/ 
HPLC (220 nm) 99 % (ftftftPQ 5. 07 #) 
15 MS (APCI+, m/e) 318 (M+l) 
71 

6-7 P ^E-2- [ (E) -2- [4- ( h U P ^ ^-;i/) 7x-;H If^iW ^ >7*:t*+f- V* 

HPLC (220 nm) $6^100 % («J#B#Pb1 5. 22 #) 
20 MS (APCI+, m/e) 368 (M+l) 
72 

6-7'n (2-7 x I jUr Jl/) ^ >V t^t y-JV 
HPLC (220 nm) 97 % (UWmm 4. 70 #) 
MS (APCH, m/e) 302 (M+l) 

25 m^mmthxmmm 1 o^«it#ao*;i/#>®[&ji^3i^b» ##m 2 

©7j^^2pi;T^T(D##M 73-82 ©^tl^^bfc 
73 

6-7'P =£-2- (2,3-vh FO-1, 4-^ > VW*S/>-6-r )W - lH-f 5 2V [4, 5-b] 
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HPLC (220 nm) jgg 100 % (««f«pM 2. 92 4^) 
MS (APCI+, m/e) 332 (M+l) 
##M 74 

6-yDt-2-(2-tf U v^W-lH-f =^7*[4, 5-b] k°ijy> 
HPLC (220 nm) fflM 83 51! (&*#&# KQ 3. 05 #) 
MS (APCI+, m/e) 275 (M+l) 
75 

6-yD^-2-(3-7;i/^-P7x-;i/)-lH-l' 5^/C4, 5-b] tf'J $?> 
HPLC (220 nm) 99 % (&Wmm 3. 34 #) 
MS (APCI+, m/e) 292 (M+l) 
76 

6-^D^-2-(2-7;i/^D 7x-;W-lH--1' 5 ^/[4, 5-b] tf'j >>> 
HPLC (220 nm) 94 % (Mf|3.12^) 
MS (APCI+, m/e) 292 (M+l) 
###| 77 

6-7* D ; E-2-(4-7W0 7i - ;U) -1 H-f 5 [4, 5-b] t°'J> ? > 
HPLC (220 nm) « 89 !K («;&« 3. 15 #) 
MS (APCI+, m/e) 292 (M+l) 
##M 78 

3-(6-7*P^-lH-r 5 ^V[4, 5-b] tf U v>-2-< ;i/M>y*~ b U ;U 
HPLC (220 nm) 83 * (fl^K 3. 29 ft) 
MS (APCI+, m/e) 299 (M+l) 
##M79 

6-^Dt-2-(3-7MD-4-^ h^v-7x-;i/)-lH-T5^V[4, 5-b] tf'Jv> 
HPLC (220 nm) « 82 % (fcftmm 3. 23 ft) 
MS (APCI+, m/e) 322 (M+l) 
##M 80 

N-(3-(6-yDq6-lH-^ 5 *V[4, 5-b] tf U y>-2-^JW7x^)-N,N-y^^7 
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HPLC (220 nm) MS 99 X (fiUSNSK 2. 59 #) 
MS (APCI+; m/e) 317 (M+l) 
81 

6-^p^-2-(3-(l-t!D U 7x-;i/)-lH--T 5 WU, 5-b] tf U 

5 HPLC (220 nm) MS 96 X («J#ra 3. 35 
MS (APCI+, m/e) 343 (M+l) 
82 

6 _ 7 -p^_2-( 3 _^;^ij ; y^-jl)-^ S ^V[4, 5-b] tf U v> 
HPLC (220 nm) MS 97 X («i#lf fM] 2. 96 #) 
10 MS (APCI+, m/e) 359 (M+l) 

14 «^^^1;tOT^##M 83~85 <D^tj£^J$L7t 0 
83 

6-yot-2-(2-(3^ h+v^x-^X^jW-lH-f 5^/[4, 5-b] EU V> 
15 HPLC (220 nm) MS 97 X (&&($W 2. 90 #) 
MS (ACPI+, m/e) 332 (M+l) 
84 

6 _^ n -q E _2_( 2 -(2-^ h^v:7xXj],)X5P)l/)-lH-^ 5^V[4, 5-b] tf U 
, HPLC (220 nm) MS 100 9! (&»W2.89#) 
20 MS (ACPI+, m/e) 332 (M+l) 
85 

6-7*Dt-2-(2-(4-* h+y7x^Wxfj|/)-lH-f 5^V[4, 5-b] tf U >?> 
HPLC (220 nm) MS 98 % ({£fiNM 2. 87 #) 
MS (ACPI+, m/e) 332 (M+l) 

25 mm^jwt hxmmm 1 ^b^<i:#s©*;i/^>m^jii:jiiRL, 47 
w^cti;t^t©#^j 86 — 111 oit&mzGj&Lrco 

###J 86 

6- 7 P ^6 -2- (3- (2- * h * ->X h * '» 7 x ~ )l/) -1H--T 5 *V [4, 5-b] tf U 5> > 
HPLC (220 nm) MS 83 % (^BffS 3. 10 #) 
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MS (ACPI+, m/e) 348 (M+l) 
##011 87 

6-^P^:-2-(4-(2-^ h*->X h*v) 7xXJP)-lH--f S W[4, 5-b] t!U V> 
HPLC (220 nm) m& 93 * (&J#Bf 2. 87 #) 
5 MS (ACPI+, m/e) 348 (M+l) 
###1 88 

6-7* P ^E-2- (3- ( b U 7 P * 7 x X )V) -1H--T 5 ^ V [4, 5-b] M U -7 > 
HPLC (220 nm) 100 % (f»l3.86^) 
MS (ACP1+, m/e) 342 (M+l) 
10 ###J89 

6-7p^-2-(3-OWI/7;P*XJI/) 7xX;i/)-lH-< 5 ^V*[4, 5-b] tf U v> 
HPLC (220 nm) Jfc^ 99 % (#^ITO 3. 01 #) 
MS (ACPI+, m/e) 352 (M+l) 
###190 

15 6-7D^E-2-(5-^5 1 ;l/-3-^x-;i/-4-ry^1t^U;i')-lH-'f ^V[4, 5-b] E 
'Jy> 

HPLC (220 nm) ^ 100 % U&j^Fpfl 3. 52 #) 
MS (ACPI+, m/e) 355 (M+l) 

mmm 91 

20 6-7P^-2-(2-(4-7PP7xX;i/)X^l/)-lH-<5*V[4,5-b] t?U^> 
HPLC (220 nm) ®M 97 % (Gkmmffl 3. 19 #) 
MS (ACPI+, m/e) 336 (M+l) 
92 

6-7 □ ^E-2- (2- (2-i7DD7i x;W X^;» -1H--C 5 ^7 [4, 5-b] hf U V > 
25 HPLC (220 nm) ®M 100 * (£^#1^ 3. 19 #) 
MS (ACPI+, m/e) 336 (M+l) 
###J 93 

6-7P ; E-2-(2-(4-^^7xX;l/)X^;i/)-lH-^5^/C4 ) 5-b] k°U> ? > 
HPLC (220 nm) 3Sfc^ 99 % (Uftmm 3. 07 #) 
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MS (ACPI+, m/e) 316 (M+l) 
###J 94 

6-^P^-2- (2- (3, 4- V>? D P 7i~JW X5P;W -lH-f 5 ^V[4, 5-b] k° U 
HPLC (220 nm) MS 88 * (^Nfffi 3. 43 
5 MS (ACPI+, m/e) 371 (M+l) 
#%#J 95 

4-(2-(6-yn^E-lH-r 5^ 4 /[4,5-b] fcf'J y>-2-^j|/)xf JW^>>/- h U ;P 
HPLC (220 nm) MS 97 X (ft&M 2. 83 #) 
MS (ACPI+, m/e) 327 (M+l) 
10 ##M 96 

6-7' □ -=6-2- (2-(4-(h'J7MD^ 5>V!/) 7 x x;W X3M W -1H--T 5 ^ V [4, 5-b] 

HPLC (220 nm) MS 100 % (&J#P#5S] 3. 38 #) 
MS (ACPI+, m/e) 370. (M+l) 
15 ###197 

6-7P ; E-2-(2-7xX;|/^^D7'Pe;i/)-lH-'l'5^/[4, 5-b] tf U z?y 
HPLC (220 nm) MS 98 % (ft&ftffl 3. 05 5+) 
. MS (ACPI+, m/e) 314 (M+l) 
#3tM 98 

20 6-7nt-2-(2-(4-7Jl/tD 7x-;WX5 i ;W-lH--f 5 ^7* [4, 5-b] tf U 
HPLC (220 nm) MS 100 X (ft&ft Pel 2. 95 #) 
MS (ACPI+, m/e) 320 (M+l) 
###l 99 

6-7P^-2-(2-(4~f V 7°P (fJl/7x"jW X^tt-lIM' 5 ^V[4, 5-b] tf U S?> 
25 HPLC (220 nm) MS 100 X (&f#l$M 3.46 #) 
MS (ACPI+, m/e) 344 (M+l) 
##09-100 

6-7P ; E-2-(2-(2-3 1 XX;i/)X5S>l')-lH--r ^V.[4, 5-b] tf U v> 
HPLC (220 nm) MS 100 % (ftftlSffl 2. 77 
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MS (ACPI+, m/e) 308 (M+l) 
###1101 

6-7 P ^E-2- (2- (4- ~ h P 7 x ~)V) JL^)V) -1H — T ^ M [4, 5-b] t° U -7 > 
HPLC (220 nm) 99 * 3. 00 #) 

5 MS (ACPI+, m/e) 347 (M+l) 

mmm 102 

6-7p^-2-(2-(4-X h*:>7xX;WX5P;W-lH-f 5 ^7 [4, 5-b] tTU> ? > 
HPLC (220 run) Ifcg 100 % mW^M 3. 07 ft) 
MS (ACPI+, m/e) 346 (M+l) 
10 ##M 103 

6-7P ^E-2- (2-7 x ~ )V~?U tr;W -1H--T S [4, 5-b] tf U ^ > 
HPLC (220 nm) fti&lOO'* (#J#P#W 2. 96 #) 
MS (ACPI+, m/e) 316 (M+l) 
##09104 

15 6-7P^-2-(5-7xx;i^>9^)-lH-f 5?V[4, 5-b] tf U >*> 
HPLC (220 nm) ftglOO I (&&TO 3. 37 #) 
MS (ACPI+, m/e) 344 (M+l) 
##0iJ 105 

2- ( (1 S) -1- (6-7*0 t-lH-f 5 ^7* [4, 5-b] tf U v >-2->T ;W -2-7 x X JPX^W - 
20 lH-f7-r>H-;ix-l,3(2H)-v^-> 

HPLC (220 nm) 96 % (ffi&ftffl 3. 87 #) 
MS (ACPI+, m/e) 447 (M+l) 
##09 106 

6-7 O hE-2- (2- (4-7 h * v 7 x XJW X^W -lH--f 5 TV [4, 5-b] tf U > 
25 HPLC (220 nm) 99 X (&j$ mm 3. 53 #) 
MS (ACPI+, m/e) 374 (M+l) 
##03 107 

6-7*0^-2- (2- (3, 4, 5-h U * h + y7x-;WxfJl/)-lH-^ 5 TV[4, 5-b] tf U 
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HPLC (220 nm) ffcS97 % (fiy#B#ffi 2. 74#) 
MS (ACPI+, m/e) 392 (M+l) 
108 

6-yu ; £-2-(2-(3-^ p d 7x-;WX5P;»-lH--f 5 7V[4, 5-b] tf U v> 
5 HPLC (220 nm) MS 100 % (£ytP#P^ 3. 19 #) 
MS (ACPI+, m/e) 336 (M+l) 
##M 109 

6-7*n*:-2-(3-(2, 2, 2- h U h^>-) 7xX;i/)-lH-f 5 7V[4, 5-b] k? 

'Jy> 

10 HPLC (220 nm) MS 92 % {U£f%%T% 3. 77 ft) 
MS (ACP1+, m/e) 372 (M+l) 
##MH0 

6-7* n ; £-2-(3-'r 7 7*Dtf* v-2-^^7x^;i/)-lH--r 5 7V [4, 5-b] tf U V> 
HPLC (220 nm) MS 99 % C^Rf Pel 3. 53 #) 
15 MS .(ACPI+, m/e) 346 (M+l) 
##09 111 

6-7* n ^-2- (2- (4-T V 7° n 7 x x; » X^;0 -lH-f 5 TV [4, 5-b] tf U 5? 

y 

HPLC (220 nm) MS 99 % (ft&ftN 3. 22 4+) 
20 MS (ACPI+, m/e) 360 (M+l) 
112 

6-7PU-3-XhO-2-t:'j> ? >75> (2.0 g) , 7i-Mn>i (2.1 g) , 
Tb7^(h'J7inM77^»/t7^A(0) (1.3 g), 
7AM (35 ml) , W!/X> (40 ml) , f h7hHP77> (20 ml) 

25 ^£r;u:i>^att<p 90 12 mm*gmtftt&. ffitx^-f ^ t ho 7 

^> (3:1, v/v) £*fc2«bfc. *M**«B, tik (MgS0 4 ) ft, 

M^^»LT, 3-XhO-6-7xx;i/-2-tfU> ? >75> (1.3 g, 

53 %) 
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'H NMR (CDCIj) <5 7.20 (1H, d, J = 8.4 Hz), 7.49-7.54 (3H, m), 8.00-8.05 
(2H, m), 8.49 (1H, d, J = 8.4 Hz) ppm 
IR (KBr) v 3501, 3382, 1617, 1586, 1578, 1271, 1244 cm"' 
HPLC (220 nm) 97 % (Ummm 3. 86 #) 
5 MS (ESI, m/e) 216 (M+l) 
###J113 

3-~ hP-6-7x-;i/-2-hf'J^>75> mmiUKDit^m) (0.8 g) , & 
B (1.3 g) , **;-)\, (7 ml) <2!iM£*frU (3 ml) ^iTbf;. 

MT^7m> ^mtio^, so ri? 50 ftmfr%Miftz 0 BimM&m&mzm$\ 
10 8 n 7mik±yw&mwLT-*%\VT, mm^)v-^hyh^uyy> o-.i, 

v/v) Tttffibfc (^©^, TOtl«iz^-f h^fflV^TJiSbfc) . 

(MgS0 4 ) 8Fl££«jE-®£U J»ft*»RbT, 6-7x-;l/-2,3-tf U v>v 
75 y (0.7 g, 99 X) 

'H NMR (CDC1 3 ) 6 3.00-3.60 (2H, broad s), 4.00-4.60 (2H, broad s), 6.95 
15 (1H, d, J = 8.0 Hz), 7.09 (1H, d, J = 8.0 Hz), 7.22-7.41 (3H, m), 7.8.7 

(2H, d, J = 7. 2 Hz) ppm 

IR (KBr) v 3337, 1622, 1470, 754, 696 cm"' 

HPLC (220 nm) UB. 99 % WIV 2. 31 ft) 

MS (ESI, m/e) 186 (M+l) 
20 ###0 114 

6-^DD-3-- hD-2-tf'J y>75> (1.2 g) , 7i/-JI/ (3. 1 g) , t h 
U^i^b^F (0.4 g) £7-feh-MJ;U (20 il) £?g#PU nmfflmm& 

^ji^tk^ nm (Mgso 4 ) m.s mmzmm^vrz. ^m^y*)*?^? 

25 A^D^h^^-KttU Mx^;i/-^W> (1 : 10, v/v) 

®#£MJ£M£lfbT#£ft3iii§J|£MLT> 3-nhO-6-:7x/^>-2-tfU v 
>75> (1.1 g, 66 X) 

'H NMR (CDCIj) <5 6.27 (1H, d, J = 9.0 Hz), 7.10-7.46 (7H, m), 8.41 (2H, d, 
J = 9. 0 Hz) ppm 
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IR (KBr) v 3372, 1620, 1447, 1250 cm-' 
HPLC (220 am) MS 98 % (ftftPSIH 3. 84 ft) 
MS (ESI, m/e) 232 (M+l) 
##M115 

5 3-nhD-6-7xy^v-2-tfU> ? >75> (##^114(7)^%) (0.1 g) , 
^yWA-fcm (10 mg) (2 ml) (DM^^tK^^T, 

ioB»&^i?fco Kmm&wzzmv. zmzMizmmLtc, ration* 

Wa-7h^77^-(:#U mm^)V-^^> (1:1, v/v) «{±Jf^ 
M#£MfiEMbT, 6-7^/^^-2, 3-tfUv>i^75> (0.06 g, 59 20 £# 
10 fc. 

'H NMR (CDC1 3 ) 6 2.50-3. 00 (2H, broad s), 4.00-4.50 (2H, broad s), 6.12 
(1H, d, J = 8. 1 Hz), 6.93 (1H, d, J = 8. 1 Hz), 7.02-7.20 (3H, m), 7.29- 
7.36 (2H, m) ppm 

IR (KBr) v 3328, 1622, 1591, 1464,1238, 693 cm" 1 
15 HPLC (220 nm) m& 90 % (#j$lfi^ 2. 31 #) 
MS (ESI, m/e) 202 (M+l) 

mmm 1 

6-7*0^-2- (3-p< h^v7x-;W-lH--T 5^^[4, 5-b] b°U V> (###l 2 CD. 
fc£^) (21.3 g) , 7x"MD>| (22.2 g) , rhm(h l J7x-M 
20 7>7^»A°^>^A(0) (7.60 g) , 2 M h U V &mffi. (175 ml) , h;i/ 

X> (525 ml) , rh7th*D77> (175 ml) (DW^^T )V-J>%WL*¥ 
90 < CT24B#Ffl^itMi?£^ ffl»X^-fh7kHD77> (3:1, v/v) £ 
7jct^g3Lfco #$!Jl£7j<&> ttii (MgS0 4 ) *&£«JEEg:£U iSJI£M 
L/T> 2- (3-* h^v^x-;i/)-6-7xx:;i/-lH-rS^V[4,5-b]t: 0 Uv> (14.0 

25 g, 66 x) zuu-fivvj*-** j-))s&v?m&. 

'H NMR (DMS0-d 6 ) 5 3.89 (3H, s), 7.09-7.14 (1H, m), 7.36-7.56 (4H, m), 
7. 75-7.88 (4H, m), 8.30 (1H, s), 8.66 (1H, s) ppm 
IR (KBr) v 3098, 1489, 1267, 1055 cm' 1 
HPLC (220 nm) m&i 100 % (Ummm 3. 05 ft) 
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MS (APCI+, m/e) 302 01+ 1) 
5 ^JS^J 2 

2-d, 3-^>y^^-+v-;i/-5--r;w-6-7xz:;i,-iH-r ^ [4, 5-b] tf g yy 

HPLC (220 nm) MS 99 % (&Jf P#Fi9 2. 82 #) 

MS (BSI+, m/e) 316 (M+l) 

H»J3 

10 2-(3-£ □D7x-JW-6-7x-;HH-1' [4, 5-b] tf U v> 

HPLC (220 nm) MS 94 X (ft&l$M 3. 20 ft) 
MS (ESI+, m/e) 306 (M+l) 
HM0iJ 4 

6- 7 x - ;P-2- [4- ( h U 7)V*U * h * y) 7 x ~)V\ -lH—T 5 3>V [4, 5-b] b? U v 
15 > 

HPLC (220 nm) MS 93 % (#J#B#ffi 3. 39 #) 

MS (ESI+, m/e) 356 (M+l) 

»#J5 

2-(5-^^;i/-2-^Xn;i/)-6-7x^;WlH-r5^/[4, 5-b] fcfU v> 
20 HPLC (220 nm) MS 93 X (ftJTOa 3. 33 #) 
MS (ESI+, m/e) 292 (M+l) 

2-(4-* h+5/^>v;i/)-6-7xn;i/-lH-<5^l/[4, 5-b] fcf U5?> 
HPLC (220 nm) MS 86 % (fcUfmffl 2. 82 ft) 
25 MS (ESI+, m/e) 316 (M+l) 
MffiM 7 

2-(2->^n^>^;i/X5 1 ;W-6-7xr:;i'-lH-'r5^^/[4, 5-b]k°Uv> 
HPLC (220 nm) MS 94 % (&&Bf ffl 3. 03 #) 
MS (ESI+, m/e) 292 (M+l) 



WO 03/045929 



PCT/JP02/12264 



81 

rnmm 8 

6-(2-7MD7x^W-2-(2-^ h**>7x=;W-lEK 5*^/[4, 5-b]tfUv> 
HPLC (220 nm) MS 96 X (fi^NfM 2. 95 ft) 
MS (APCI+, m/e) 320 (M+l) 

5 mmm 9 

6-(2-7MD7x - ;W -2- (M h^V7x ~;|/) -1H--T 5- ^/ [4, 5-b] tf U V s > 
HPLC (220 nm) MS 100 % (fiy#NfW 2. 89 80 
MS (APCI+, m/e) 320 .(M+l) 

10 2-d, 3-^>y^^rV-;w-5--r;i/)-6-(2-7;^u7x-;i')-iH-'f =• [4, 5- 

b]tf»>7> 

HPLC (220 nm) MS 99 X ({£}# P#W 2. 89 8) 
MS (APCI+, m/e) 334 (M+l) 
»M 11 

15 2- (3-7 PD7.x-JW-6-(2-7;^P7x-;W-lH-r 5^V[4, 5-b] tf U 
HPLC (220 nm) MS 99 % ({RftftHJ 3. 35 ft) 
MS (APCI+, m/e) 324 (M+l) 

mmm 12 

6-(2-7M07x -2- [4- ( h U 7 P ^ h ^ v) 7 x ~)V\ -1H — f S !?V 
20 [4, 5-b] If US? > 

HPLC (220 nm) MS 100 51! (#&I$IHJ 3. 52 80 
MS (APCI+, m/e) 374 (M+l) 
M#iJ 13 

6- (2-7;M- P 7x^JW -2- (5-^ f^H-^XZJW -1H--T S W [4, 5-b] tf U V> 
25 HPLC (220 nm) MS 99 % (fiU^rlRJ 2. 95 ft) 
MS (APCI+, m/e) 310 (M+l) 

mmm u 

6-(2-7MP7x n ;l/) -2- (4-* h > *JM -1H-T 5 7V [4, 5-b] tf U 5> > 
HPLC (220 nm) MS 99 % (ftftftlBJ 2. 87 8) 
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MS (APCH, m/e) 334 (M+l) 

2- (2-77 P ^ >^;VX^;i/) -6- (2-7 )U* P 7xnjW -1H--T 5 W [4, 5-b] tf U 

y y 

5 HPLC (220 nm) MS 99 % (&J#B#fy3 3. 08 #) 
MS (APCH, m/e) 310 (M+l) 

6-(2-7MD7x-;W-2-(7x;^y/ 3^ W -1H--T 5 y 1/ [4, 5-b] k° U V > 
HPLC (220 nm) mS. 100 !l! (£Ut0#P^ 3. 11 #) 
10 MS (APCH, m/e) 320 (M+l) 
17 

2- (2-^ f^y7x-J0 +(I-t7^)-lE-fS [4, 5-b] -77 
HPLC (220 nm) 98 X (^B#^ 3. 23 #) 
MS (APCI+, m/e) 352 (M+l) 

is mmm is 

2-(3-^h^v7x-;i/)-6-(l-+-7^;W-lH-r5^y[4, 5-b]tflH77 
HPLC (220 nm) $fcft 100 X (IfcltPfPfl 3. 30 #) 
MS (APCH, m/e) 352 (M+l) 
H»J 19 

20 2-(4-^ h^->7xn;i/)-6-(l-^7^;l/)-lH--f^^^[4,5-b]h 0 U^> 
HPLC (220 nm) jffift 99 X (ftJ#WrW 3. 17») 
MS (APCH, m/e) 352 (M+l) 

mmm 20 

2- a , 3-^ y i /vt+ v -;i/-5--r ;w -6- (1-^7 -m-r $ 7' 7 [4, 5-b] m u 5; 

25 7 

HPLC (220 nm) 100 X («&IW 3. 18 #) 
MS (APCH, m/e) 366 (M+l) 

mm 21 

2- (3-7 P D 7x^;W-6-(l-^-7^;W-lH-f 5 TV [4, 5-b] tf U 77 
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HPLC (220 nm) m& 91 X (®mmm 3. 60 #) 
MS CAPCI+, m/e) 356 01+1) 

mmm 22 

6-(l-^7^;W-2-[4-( h >J 7)V*U* h^y)7iZjH-lH-Y5^;[4, 5-b] t° 
5 U~7> 

HPLC (220 nm) « 99 X 3. 73 #) 

MS (APCH, m/e) 406 (M+l) 

$mm 23 

2- (5- ;* =?Jl-2^X-)l) -6- (1-^-7 -1H-- T 5 W [4, 5-b] t! U V > 
10 HPLC (220 nm) *&& 97 X (#&« 3. 24 #) : 
MS (APCI+, m/e) 342 (M+l) 

2-(4-^ h^^>^;0-6-(l-^7^;W-lH-f5^V[4, 5-b] t!U5?> 
HPLC (220 nm) $&& 98 X (ftJ^WfKI 3. 16^) 
15 MS (APCI+, m/e) 366 (M+l) 
25 

2-(2-v£ P^>^X9SU/) -6- (1-^:75^) -1H--T 5 ^V[4, 5-b] tf U v> 
HPLC (220 nm) *fi& 99 X (ft^l^lKI 3. 33 #) 
MS (APCI+, m/e) 342 (M+l) 

20 mmm 26 

2-(2-* h+y7x^)-6-(3-/ h^v7xn;i/)-lH-< ^ ^VC4, 5-b] lf'Jy> 
HPLC (220 nm) 100 X (fiy$P#W 2. 96 AO 
MS (APC1+, m/e) 332 (M+l) 

mmmn 

25 6-(3-* h^y7x-JW-2-(4-^ h^~>7xn;i/)-lH-f [4, 5-b] h?U ^> 

HPLC (220 nm) 90 X (^jfRfffl 2. 91 #) 
MS (APCI+, m/e) 332 (M+l) 

mm 28 

2-(3-^PD7x-;W-6-(3-pl h+^x-JW-lH-f 5£V[4, 5-b]tfU^> 
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HPLC (220 nm) MS 91 X (#IWa3.28#) 
MS (APCI+, m/e) 336 (M+l) ' 

mmm 29 

2-(4-^ h*v^>^;i/)-6-(3-* h+v7x^;W-lH--T$^/[4, 5-b] tf'J 
5 HPLC (220 nm) MS 94 X (&&IW2.90#) 
MS (APCI+, m/e) 346 (M+l) 

mmm 30 

2,6-fc*X(3-^ h + v7^-;0-lH-r S^V[4, 5-b] h°'J 5?> 
HPLC (220 nm) MS 100 X (##&# Fs1 3. 01 #) 
10 MS (APCI+, m/e) 332 (M+l) 

mmm 31 

2-(l,3-^>V> f ^V-;i/-5-r;W-6-(3-^ h^v^x-;i/)-lH--l'S^/[4, 5- 
b]h°Uv> 

HPLC (220 nm) MS 80 % (fiU#fl#|HJ 2.91 #) 
15 MS (APCI+, m/e) 346 (M+l) 
HMJ 32 

6-(3-* h+y7x-;W-2-[4-(h'j7Mo^ h*v) 7x-;W-lH--f 
[4,5-b]t£Ui» 
. HPLC (220 nm) MS 81 X (ft&ftDQ 3. 45 #) 
20 MS (APCI+, m/e) 386 (M+l) 
H»l 33 

2-(2-^ h+y7x-;W-6-[3-(h »J 7)V*n*^)V) 7x-;H-lH-< 
[4, 5-b] If' Jy> 

HPLC (220 nm) MS 99 X (ft&ftffl 3. 29 #) 
25 MS (APCI+, m/e) 370 (M+l) 

mmm u 

2-(3-/h^>7i -6- [3- ( h U 7)1^ □ ^ 7z-JW -lH~f 5 ^7 
[4, 5-b]t?Uv>. 

HPLC • (220 nm) MS 100 X (Ugf&fffl 3. 39 #) 
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MS (APCI+, m/e) 370 (M+l) 

mnm 35 

2-(Mh^>7x -6- [3- ( h U 7 n * 5=-;W 7 x - M -lH-f 5 7*7 
[4, 5-b]tf U >>> 
5 HPLC (220 nm) $6^ 96 % (ft&ftM 3. 25 00 
MS (APCI+, m/e) 370 (M+l) 
MM 36 

2-0, 3-^>y^^v-;i/-5-r;i/)-6-[3-( b U 7)l>*U*^)l) 7x-;h-ih- 
5 7V[4,5-b]t°y>?> 

10 HPLC (220 nm) 85 X (&J#0#f!>1 3. 27 #) 
MS (APCI+, m/e) 384 (M+l) 
MM 37 

2- (3-7 n d 7 x -6- [3- ( h U 7;i/^- o ^ 7 x n;W -1H--Y 57V [4, 5- 

15 HPLC (220 nm) ^92 % (^M 3. 73 #0 
MS (APCI+, m/e) 374 (M+l) 
MM 38 

2-[4-(hU7Mu^h^»7x ~;!/] -6- [3- ( h 'J 7 P * J-)V) 7 x ~M - 
1H-- T 5 TV [4, H]k°'Jy> 
20 HPLC (220 nm) 92 % (&&« 3. 85 ft) 
MS (APCI+, m/e) 424 (M+l) 

mm 39 

2- (5-^^;i/-2-?X-;!/)-6- [3- ( h- U 7;M"D 7xn;W-lH-'T 5 7V 

[4,5-b] tf *)V> 
25 HPLC (220 nm) m& 93 * (&&W 3. 35 ft) 
MS (APCI+, m/e) 360 (M+l) 
MM 40 

2- (4-^ h ^ > >W -6- [3- ( h U 7)1* a * 3^10 7 x - ;W -1H--T 5 7*7 
[4, 5-b]tfU> ? > 
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HPLC (220 nm) ®M 96 % (&j#P#ffl 3. 22 #) 
MS (APCI+, m/e) 384 (M+l) 
mMm 41 

2- (2- *y>? D ^ y^-)VX.J-)V) -6- [3- ( h U 7MU * ?-)V) 7xZJH -lH--f 5 
5 [4,5-b]fc?U5» 

HPLC (220 nm) i^S 100 X (fiy#l$ffl 3. 37 #) 
MS (APCI+, m/e) 360 (M+l) . 
HJSM 42 

4- [2- (2-* h=^7x-;W-lH--f 5^/[4, 5-b] t° U v>-6-f ;i/K>y- h U 
10 )V 

HPLC (220 nm) m.S. 100 X (&&Pf F*9 2. 90 #) 
MS (APCI+, m/e) 327 (M+l) 
43 

4- [2- (3-^ h+y7x-;W -1H— f 5 M [4, 5-b] fcf U V >-6--T ;W O h 1 J 
15 ;i/ 

HPLC (220 nm) mS. 98 % m&mm 3. 02 #) 
MS (APCI+, m/e) 327 (M+l) 
44 

4- [2- (4-^ h + v7xn;i/)-lH-f 5^1/ [4, 5-b] tf >J $?>-(h<JW 'OVn h U 
20 ^ 

HPLC (220 nm) ijffift 100 X (^TO 2.86#) 
MS (APCI+, m/e) 327 (M+l) 

mmm 45 

4-[2-d, 3-^>y v^y-;i/-5--r jp)-ih — r $ yva, 5-w tf u s»-6--f ;w ^ 

25 

HPLC (220 nm) 98 X (&Jt&f ffl 2. 88 #) 
MS (APCI+, m/e) 341 (M+l) 
46 

4-[2-(3-^n D7x-;W-lH--f 5^/[4, 5-b] t:U v>-6--f ;KK>y~ hV)l> 
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HPLC (220 nm) tfift 82 % (ft&l$|HI 3. 33 #) 
MS (APCI+, m/e) 331 (M+l) 
HJSM 47 

4- [2- [4- ( h U 7;i/^ D ^ h + y x - ;w -1H— T 5 [4, 5-b] tf U 5? >-6-< 

5 ;w^>i/-hu;p 

HPLC (220 nm) MM 98 % (ftftPflH! 3. 52 #) 
MS (APCI+, m/e) 381 (M+l) 
«0« 48 

4- [2- (4-* h*5/^>5?;W-lH--f $^/[4, 5-b] tf U 5»-6-4 ;W^>V- h U 
10 ;i/ 

HPLC (220 nm) $,& 98 % (^B#ffi 2. 82 
MS (APCI+, m/e) 341 (M+l) 

mmm 49 

4-[2-(2->£ D^>^;i/X^;W-lH-f 5 ^/[4, 5-b] fcTU Vy-S-^M <>V- 

15 hu;p 

HPLC (220 nm) ijSfcS 99 % (ft&l$N 3. 01 #) 
MS (APCI+, m/e) 317 (M+l) 
«M 50 

2- (2- ^ h * v 7 x n;W -6- [4- (^ ^;i/x;i/^x;i/) 7 xx; W -1H-- f 5 y V [4, 5- 
20 b] tf U> ? > 

HPLC (220 nm) ^ 100 % (#Jf B#W 2. 65 #) 
MS (APCI+, m/e) 380 (M+l) 
51 

2- (3-* h ~> 7 xXJW -6- [4- (^ 5 1 ;WX;P*-;W 7 iZJ W -1H-T 5 [4, 5- 
25 b]tf'J> ? > 

HPLC (220 nm) i|Sfig 88 % (ft#l$n 2. 74 
MS (APCI+, m/e) 380 (M+l) 
HMJ 52 



WO 03/045929 



PCT/JP02/12264 



88 

2- (4-* h * ">7i-JW -6- [4- ^X;i/*-;W 7 x-)W -lH--f 5 ^V* [4, 5- 

HPLC (220 nm) iffift 100 X (ft&l$m 2. 63 #) 
MS (APCI+, m/e) 380 (M+l) 
5 mm 53 

2-(i, 3-^>yv^y-;p-5-r;w-6-[4-(^^;i/x;^-;i/) 7x-;i/]-m-f 

5^/[4,5-b]tfU^> 

HPLC (220 mn) m& 93 X (&ff 2. 62 

MS (APCI+, m/e) 394 (M+l) 

10 mmm 54 

2- (3-7 P P 7 x -6- [4- 3^7JI^~;iO 7x"JW -IK— f 5 [4, 5-b] 

HPLC (220 nm) ffig 90 X («B#Pe1 3. 03 #) 
MS (APCI+, m/e) 384 (M+l) 
15 MMM 55 

6- [4- 5";l/7. 7 x -)V\ -2- [4- ( h U O ;* h * v) 7 x ~ )V\ -1H- 

^$7V[4,5-b]tfU~7> 
HPLC (220 nm) 98 X (&&&#$ 3. 25 #) 
MS (APCI+, m/e) 434 (M+l) 
20 56 

2- (4-* h * is* >*JM -6- [4- (;* )Vfc-)V) 7 x ~ )V] -lH-< 5 TV [4, 5- 
b]f'Jy> 

HPLC (220 nm) 99 X (^B#W 2. 57 #) 
MS (APCI+, m/e) 394 (M+l) 
25 HJSM 57 

2- (2- ~>7 p ^ yj-)VJLj-)V) -6- [4- (* ;w 7 -ih— r 5 TV 

[4,5-b]k'U^> 

HPLC (220 nm) 94 X («&B#ffl 2. 80 #) 
MS (APCI+, m/e) 370 (M+l) 
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HJfc0i 58 

6- (2-7Mn7iZJW -2- [ (7i-J^t) * 3\>M -1H-- T 5 ^l/[4, 5-b] tf U 5? 

HPLC (220 nm) 99 % (fl&JWffl 3. 04 #) 
5 MS (APCI+, m/e) 336 (M+l) 

nmm 59 

6- (2-7;i/^ P 7 x -2- (2-7 x ~ frJL^Jl) -1H-- f 5 ^ V* [4, 5-b] tf U 
HPLC (220 nm) MS 99 % (&&M 2. 91 
MS (APCI+, m/e) 318 (M+l) 

10 mmm 60 

. 2-^>^;i/-6-(2-7;^O7x-;0-lH-r 5^V[4, 5-b] tf u vy 
HPLC (220 nm) MM 99 !fc (^Pf^ 2. 81 #) 
MS (APCI+, m/e) 304 (M+l) 
61 

15 6-(2-7MD7i-JW-2-(3^ v^>^;W-lH-f 5 ^V[4, 5-b] b°U^> 
HPLC (220 nm) ®M 99 % (&mmffl 2. 90 #) 
MS (APCI+, m/e) 334 (M+l) 
62 

2- (2, 5->^ h *5>^> 5?;W -6- (2-7)V*n 7 x -1H--T 5 ^V[4, 5-b] tf >J 
20 S?> 

HPLC (220 nm) m& 96 % (ft&l$m 2. 93 #) 
MS (APCI+, m/e) 364 (M+l) 

mmm 63 

2-(3,4->^ h^^>v;i/)-6-(2-7;^D7x-jl/)-lH--r5^V[4, 5-b] tf U 
25 v> 

HPLC (220 nm) WM 89 X (&&!« 2. 76 #) 
MS (APCI+, m/e) 364 (M+l) 
^EJfi^l 64 

2-(4-£ PP^>^;i/)-6-(2-7;i/^P7x-;W-lH-f 5 ^V/ [4, 5-b] tf U v> 
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HPLC (220 nm) ffig 99 % i&mmffl 3. 11 ft) 
MS (APCI+, m/e) 338 (M+l) 

mmm 65 

6- {1-7 M D7i -)V) -2- [ (E) -2-7 x "JUj-JW -1H— f 5 ^ V [4, 5-b] tf U 
5 v> 

HPLC (220 nm) 98 X (GM#B#W 3. 06 ft) 
MS (APCI+, m/e) 316 (M+l) 
MffiM 66 

6- (2-7MD 7 x " -2- (3-7 1 7 + v 7 x - ;W-lH-f 5 [4, 5-b] h°'J 9 J 
10 > 

HPLC (220 nm) ®M. 87 % (Uftmffi 3. 62 #) 
MS (APCI+, m/e) 382 (M+l) 

nmm 67 

2- (4-^ > w ;V7i -;w -6- (2-7;m- □ 7 x-; w -ih— r $ ^v* [4, 5-b] tr u 

15 > 

HPLC (220 nm) m& 98 % (Gffimm 3. 54 #) 
MS (APCI+, m/e) 394 (M+l) 
HJI&M 68 

2- (7 1/^ 9^1/) -6-7 x=;MH~f 5 [4, 5-b] tf U v> 
20 HPLC (220 nm) m.S. 97 % (ft&P$ffi 2. 98 #) 
MS (APCI+, m/e) 302 (M+l) 
MMM 69 

6-7x-JH-[(7xrj^) ^^;W-lH-< 5^V[4, 5-b] fcfU v> 
HPLC (220 nm) ftg 99 X (^^2.95^) 
25 MS (APCI+, m/e) 318 (M+l) 

mum 70 

6-7xn;P-2-(2-7x-;i/X5 L ;W-lH--r 5*V[4, 5-b] tf U i?> 
HPLC (220 nm) MS 97 % 2. 88 ft) 

MS (APCI+, m/e) 300 (M+l) 
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MffiM 71 

2-^>^;i/-6-7x-;i/-iH-< s ?y [4, 5-b] tf u P> 

HPLC (220 nm) mm 99 % (&j#l$|H| 2. 76 
MS (APCH, m/e) 286 (M+l) 
5 «M72 

2- (3-* h^y^y^)l)-G-y x.^)V-m--( S^/[4, 5-b] tf U 
HPLC (220 nm) 99 X (&&« 2. 84 #) 
MS (APCH, m/e) 316 (M+l) 

mmm n 

10 2-(2, 5-5?* h^^>^;W-6-7xn;WlH-T 5 £V[4, 5-b] tf U ~7> 
HPLC (220 nm) 99 X (^Pfffi 2. 88 #) 
MS (APCH, m/e) 346 (M+l) 

mmm n 

2- (3, 4-7;* h^v^>i^;U) -6-7 x~;i/-lH-f 5 ^Vii, 5-b] tf Uv> 
15 HPLC (220 nm) 92 X (&j#l$W 2. 68 #) 
MS (APCI+, m/e) 346 (M+l) 
H«J 75 

2-(4-7PO^>v;U)-6-7x^;P-lH-r 5^V[4, 5-b] tf U 
HPLC (220 nm) m& 99 X (UftHf ffl 3. 02 #) 
20 MS (APCH, m/e) 320 (M+l) 

mmm n 

6-7i-;H-[(E)-2-7i-^Xf-JW-lHH' 5 7V[4, 5-b] tf U 
HPLC (220 nm) ffiA 99 X ({£& 2. 97 #) 
MS (APCH, m/e) 298 (M+l) 

25 mmm n 

2- (3-7 x J * ~> 7 x -JW -6- 7 x ~ ;i/-lH--f 5 ^ V [4, 5-b] tf U 5? > 
HPLC (220 nm) WiM. 94 X 3. 48 ft) 

MS (APCH, m/e) 364 (M+l) 
H»J 78 
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2- (4-^ > VM* )Vy x -6- 7 x - H-< 5 ^ V [4, 5-b] tf U v > 
HPLC (220 nm) ^100 * (&&B#ra 3. 38 #) 
MS (APCI+, m/e) 376 (M+l) 
HWJ79 

5 6-0-^>y7^>-2--1 > ;i/)-2-(4-7;^D^>v;W-lH-1' 5yy[4, 5-b] tf U3> 
> 

HPLC (220 nm) « 100 % (&&« 3. 25 #) 
MS (APCI+, m/e) 344 (M+l) 

mmm so 

10 6-(l-^>V , 7^>-2--r;0-2-(3-7OP^>^;i')-lH--r 5^VC4,5-b] tru =jy 
HPLC (220 nm) ftfig 100 % «&#B#P.H 3. 44 #) 
MS (APCI+, m/e) 360 (M+l) 
81 

6-(l-^>y7^>-2--r;W-2-(2-7DD^>^;i/)-lH--r S^VU, 5-b]tf'J> ? > 
15 HPLC (220 nm) « 100 % (&&TO 3. 31 #) 
MS (APCI+, m/e) 360 (M+l) 
Sli 82 

6- (1-^ >7* 7 7 y-l-< M -2- (2, 4-i^ 7;i/^ >^;0 -1H-T 5 W [4, 5-b] M 
Uy> 

20 HPLC (220 nm) 100 * Og^M 3. 30 #) 
MS (APCI+, m/e) 362 (M+l) 
83 

6-(l-^>77 => >-2--f ;W-2-(3, 4-v7 □ P^OvW-lH-f 5^7* [4, 5-b] tf'J 
y y 

25 HPLC (220 nm) 99 X mWmm 3. 66 #) 
MS (APCI+, m/e) 394 (M+l) 
H5S0!l 84 

6- (1-^ >7*7 7 >-2--f ;U) -2- [4- (hU7MP/ ^ y-JM -lH-< 5 *V 
[4, 5-b]lf'Jy> 
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HPLC (220 ni) MS 100 % (&&M 3. 58 #) 
MS (APCI+, m/e) 394 (M+l) 

mmm 85 

6- (1-^ >V 7 7 >-2--f )V) -2- [4- ( h U 7 U * h * ~» ^ > -lH-< 5 ^ 
5 V*[4,5-b]t!U^> 

HPLC (220 nm) MS 100 % (&}#« 3. 74 #) 
MS (APCI+, m/e) 410 (M+l) 

mmm 86 

6-(l-^>y7 ^ y-l-i )U)-2-(4-~ h P^>v;P)-lH--r 5 *V[4, 5-b] tf U 5» 
10 HPLC (220 nm) MS 98 * (ffiJSISW 3. 47 #) 
MS (APCI+, m/e) 371 (M+l) 

nmm 8? 

6- 0-^ > v 7 ^ >-2--r ;i/) -2- (4-^ 5=-;^ > -m— r s *v [4, 5-b] tf u v > 

HPLC (220 nm) MS 100 % (&M M 3. 42 #) 
15 MS (APCI+, m/e) 340 (M+l) 
H»J 88 

6- (i-^ y v 7 y >-2--i )V) -2- [ (i , r - 1*7 x n;w -4--r -ih— r 5 

[4,5-b]tfU^> 

HPLC (220 nm) MS 100 * (&J#l$FeO 3. 79 #) 
20 MS (APCI+, m/e) 402 (M+l) 
89 

6- (i-^ > v 7 7 >-2--r ;i/) -2- (2-* 7^;i/^ -ih— r s [4, 5-b] tf u v > 

HPLC (220 nm) MS 100 % (&j#P#K 3. 62 #) 
MS (APCI+, m/e) 376 (M+l) 
25 I»J 90 

2-(i,3-^>yv^-^v-;u-5--r;i//<9 l ;i/)-6-(i-^>y7 7>-2-<;i/)-iH-r5 

^y[4, 5-b] tf 1) v> 

HPLC (220 nm) MS 100 % (&J$R#HB 3. 29 #) 
MS (APCI+, m/e) 370 (M+l) 
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mmm 91 

G-(\-^>Vy 7 >-2-4 ;W-2-(3, 4, 5- h >J * h*i"<>P)V)-W-'< 5 ^V[4, 5- 
b]k"'Jy> 

HPLC (220 nm) m& 99 X (fiiJ#P#|ffl 3. 25 #) 
5 MS (APC1+, m/e) 416 (M+l) 

mmm 92 

6- a-^> v* 7 7 >-2--r ;w -2- -ih— r s y v* [4, 5-w tr u v> 

HPLC (220 nm) 100 X (#j#B#|ffl 3. 27 #) 
MS (APCH, m/e) 332 (M+l) 
10 H%03 93 

6-(i-^>^7^>-2-^;W r 2-[(i-^5F;p-iH-'r >F-;i/-3--r;W^5 1 ;W-iH-^ 

5y^[4,5-b]tfU^> 

HPLC (220 nm) gffift 98 X (fia$BtW 3. 44 #) 

MS (APCH, m/e) 379 (M+l) 

15 mmmu 

6- (i-^> 7*7 7 >-2--r ;w -2- [ (4-7 n d 7 x y y 5=-;w -ih-t 5 u, 5- 
b]tru> ? > 

HPLC (220 nm) fflj&lOO X (fiy$B#(W 3. 90 #) 
MS (APCI+, m/e) 376 (M+l) 

20 mmm 95 

6- (i-^>>/77 >-2--r ;w -2- [4- (y ^)v^)^yv)V\-m-^ s ^y* [4,.5-b] tr 

'Jy> 

HPLC (220 nm) ft&g 100 X (MflM 3. 49 #) 
MS (APCH, m/e) 372 (M+l) 
25 H»J 96 

6- (1-^>V* 7 7 >-2--f )V) -2- [2- (3, i-z?* h * =y 7 x ~;W X3Ml/]-lH-f 5 ^* 
7* [4, 5-b] tf U 

HPLC (220 nm) MS 100 X (ft&RIHI 3. 19 #) 
MS (APCH, m/e) 400 (M+l) 
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Hi 97 

6 _y Dt _2_(3 > h*S^>>W)-lH~f 3. ^V[4, 5-b] tf U > 

23©{b^) (140 mg) , 2-(hU7^;K*^-;l/):7 7> (185 mg) , D b 
tf7.(h'J7xn;l//}N7>7^»A 0 7v^A(lI) (14 mg) , N,N-^^f;i/*M7 
5 5h* (4 ml) 0fi£4&£7;i/:*>^«S't' 80 "CT 24 M^iiiffcih 7k££^ 
i^X^-T-h^t F075> (3: 1, v/v) Tttfflbfc, «1^7^ ^ 
(MgS0 4 ) M£MM3c> U 7 D7 7^ -fc 

#U fiSSX^V-^nnm (1 : 1, v/v) T»fflTSH#£MBE*»L*a& 

e»ti^.Mr B ^»UT, 2-(3,4-v/ h^v^>v;w-6-(2-7>j;w-iH-r 

10 [4, 5-b] tTUv> (55 mg, 41 «) £#fc 0 

'H NMR (CDC1 3 ) 5 3. 80 (3H, s), 3.82 (3H, s), 4.33 (2H, s), 6.53 (1H, dd, 

J = 3.4, 1.8 Hz), 6.69 (1H, d, J = 3.4 Hz), 7.54 (1H, d, J = 1.8 Hz), 

8.24 (1H, s), 8.36 (1H, s) ppm 

IR (KBr) v 2928, 1516, 1263, 1236 cm" 1 
15 HPLC (220 nm) MS 100 % (WPb12.66^) 

MS (APCI+, m/e) 336 (M+l) 

mmmmtLx0m<i 2-42 o^mt^no v u •j^n^xfc&mzmg.m 

ftU 97 ©7jfeCTDTOT©«M 98-145 ©^tl^^Lfco ^© 

• 20 nzmmvtco 
mmm 98 

6-(2-7U;i/)-2-(2-^ h^rS/7x-;i/)-lH-r$yy[4, 5-b] tlU ?> 
HPLC (220 nm) MS 99 % (^B#^ 2. 74 #) 
MS (APCI+, m/e) 292 (M+l) 
25 UMI 99 

6-(2-7'j;i/)-2-(3-/ b^^7xn;i/)-lH-r5^V[4,5-b]b°U v> 
HPLC (220 nm) MS 100 % (£&#« 2. 83 #) 
MS (APCI+, m/e) 292 (M+l) 

Hi loo 
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6- (2-7 >J )V) -2- (4-* h * */ 7 x ~ ;W -1H-- T 5 *V [4, 5-b] tf U> ? > 
HPLC (220 nm) US. 100 X (^JtRfP^ 2. 70 
MS (APCI+, m/e) 292 (M+l) 
HJSIlOl 

5 2- (i , 3-^ > v -;p-5--r ;u) -6- (2- 7 u ; w -1 h--t 5 *v [4, 5-b] tf u s> > 

HPLC (220 nm) .ffiflf 99 X (##13181 2. 70 #) 
MS (APCI+, m/e) 306 (M+l) 
111 102 

2- (3-# D □ 7x-JW -6- (2-7 U ;W - IBM* 5 ^ V [4, 5-b] ff'Jy> 
10 HPLC (220 nm) MM 100 515 (fi^^K 3. 16 ft) 
MS (APCI+, m/e) 296 (M+l) 
HJSM103 

6- (2- 7 U ;W -2- [4- ( h u 7;i^ □ * b * 7 x - ;w -iH--f 5 M C4, 5-b] tf u 

15 HPLC (220 nm) 100 X (««P«fW 3. 37 
MS (APCI+, m/e) 346 (M+l) 
104 

6- (2-7 U )I/)-2-(5-^^;i/-2-^X-;|/)-lH--r 5 *V[4, 5-b] tf U i?> 
HPLC (220 nm) 100 X (#Jf &IP18 2. 76 #) 
20 MS (APCI+, m/e) 282 (M+l) 

mmm 105 

6- (2- 7 U;W-2-(4-* h^2/^>s;;W-lH~f 5^V[4, 5-b] tf U ~7> 
HPLC (220 nm) MS 98 X («^Pff B 1 2. 68 #) 
MS (APCI+, m/e) 306 (M+l) 
25 m&ftl 106 

6- (2-7 U ;U)-2-(7 ^W-lH-f 5 *V[4, 5-b] tf U v> 
HPLC (220 nm) *&& 100 X (##I$|HJ 2.91 ft) 
MS (APCI+, m/e) 292 (M+l) 
107 
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2- (2->7 U1>?)VJL?M -6- (2-7 U )V) -1H--T 5 7V [4, 5rb] tf I) v> 
HPLC (220 nm) U& 100 X (&J$M 2. 91 #) 
MS (APCI+, m/e) 282 (M+l) 
108 

5 6- (2-7 U )V) -2- [ (7 x n;]^*) ;* ^; V\ -1H-- f 5 ^ V* [4, 5-b] tf U 5>> 
HPLC (220 nm) MS 95 X (Ummm 3. 61 #) 
MS (APCI+, m/e) .308 (M+l) 
HMI109 

6- (2-7 U ; W -2- (2-7 x ~)VX.^)V) - 1 HH" 5 ^/ [4, 5-b] tf U v > 
10 HPLC (220 nm) MS 92 X ($JfB#P 9 l 2. 74 #) 
MS (APCI+, m/e) 290 (M+l) 
SWllllO 

2-^>vMW6-(2-7 U;l/)-lH--f 5^V[4, 5-b] tf U >>> 
HPLC (220 nm) MS 100 X (ft&R$|RJ 2. 61 #) 
15 MS (APCI+, m/e) 276 (M+l) 

mum 111 

6-(2-7 U;W-2-(3-* h*^>5?;W-lH->f 5^/[4, 5-b] tf U v> 
HPLC (220 nm) MS 98 X (flM^mffi 2. 70 
MS (APCI+, m/e) 306 (M+l) 

20 mmmm 

2- (2, 5-7* h*>"S>$>;W-6-<2-7 U JW-IH-'T 5^»/[4, 5-b] tf >J ~7> 
HPLC (220 nm) MS 83 X '({^Rt^ 2. 74 #) 
MS (APCI+, m/e) 336 (M+l) 
«MH3 

25 2- (4-7 P n^>v;l/)-6-(2-7 U )V)-m-^ 5 TV [4, 5-b] tf U 
HPLC (220 nm) MS 100 X (&*#Pf 2. 93 #) 
MS (APCI+, m/e) 310 (M+l) 
$1601114 

6-(2-7U;1/)-2-[(E)-2-7x^;1/Xt--;W-1H-<S^V[4, 5-b]k?U'7> 
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HPLC (220 nm) MS 96 X (fcmmm 2. 89 #) 
MS (APCI+, m/e) 288 (M+l) 

6- (2- 7 U )V) -2- (3-7 x J * i/ 7 x X )V) - 1 H-T 5 *V [4, 5-b] tf U 5? > 
HPLC (220 nm) MS 85 X («& BfPal 3. 49 #) 
MS (APCI+, m/e) 354 (M+l) 

2- (M>^;i/7i-JW-6- (2-7 U ;W-1H-T ^/ [4, 5-b] tf U v> 
HPLC (220 nm) MS 90 % (Ummm 3. 39 #) 
MS (APCI+, m/e) 366 (M+l) 

mmm m 

2-(7xy ^^^^;0-6-(2-^x-;w-iH-r 5^V[4, 5-b] tf u P> 

HPLC (220 nm) MS 99 X MR 3. 05 #) 

MS (APCI+, m/e) 308 (M+l) 

H2S01I118 

2-[(7iZW) p<^;W-6-(2-^x-;W-lH-r 5 *V[4, 5-b] tf >J v> 
HPLC (220 nm) MS 95 % (Uftmm 2. 99 #) 
MS (APCI+, m/e) 324 (M+l) 
mg#lll9 

2- (2-7 x-;i/X^)W -6- (2-^X- )V) -1H-- T 5 [4, 5-b] tf U > J > 
HPLC (220 nm) MS 94 X 2. 84 #) 

MS (APCI+, m/e) 306 (M+l) 
HMM 120 

2-^>v;l/-6-(2-^X-;W-lH~f 5*V[4, 5-b] tf U v> 
HPLC (220 nm) MS 99 % (ft&ftM 2. 73 i#) 
MS (APCI+, m/e) 292 (M+l) 

2- (2, 5-7* h^->^>~7;U)-6-(2-5 L X- / )0-lH--r 5 M [4, 5-b] tf U 
HPLC (220 nm) MS 97 % (Ummm 2. 84 #) 
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MS (APCI+, m/e) 352 (M+l) 

m&mm 

2-(3,4-v^ h^^>^;W-6-(2-^X-;0-lH--T ^yi/[4, 5-b] tTU *?> 
HPLC (220 nm) ffig 88 % (&mmW\ 2. 66 ft) 
5 MS (APCI-t-, m/e) 352 (M+l) 
«M123 

2-(4-^7 Dn^>>?;i/)-6-(2-^X-;i/)-lH-< [4, 5-b] tf U 

HPLC (220 nm) ffl.& 98 X (^B#W 3. 04 ft) 
MS (APCH, m/e) 326 (M+l) 
10 124 

2- (3-7 x / ^^7i^;W -6- (2-5FX- ;p) -lH-< 5 ?V [4, 5-b] tf U 5?> 
HPLC (220 nm) ffift 95 X («}#B#F^ 3. 62 ft) 
MS (APCH, m/e) 370 (M+l) 

mmm 125 

15 2-(3-* h+v^>^;i/)-6-(2-^X-;U)-lH--f 5^V[4,5-b] t°Ui?> 
HPLC (220 nm) ffiM 98 X (ftft&N 2. 82 #) 
MS (APCI+, m/e) 322 (M+l) 
126 

2- [ (E) -2- 7 x-;Hf-;W -6- (2-^X - ;W -1H—T 5 ^/ [4, 5-b] tf U V > 
20 HPLC (220 nm). mm 98 X ({£J#R#Fh1 3. 00 #) 
MS (APCI+, m/e) 304 (M+l) 
127 . 

2- (4-^ > \Af )V7 xxjW -6- (2-^x - ;w -1H-- r s [4, 5-b] If U 
HPLC (220 nm) UB. 92 % (ftft&M 3. 52 #) 
25 MS (APCI+, m/e) 382 (M+l) 
» 128 

2-(4-7;U^O^>v;i/)-6-(2-7 U;W-lH--r 5^/[4, 5-b] tf u v> 
HPLC (220 nm) mM. 83 X ($^H$Fs>1 2. 82 ft) 
MS (APCH, m/e) 294 (M+l) 
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nrnrnm 

2- (3-7 DDK -6- (2-7 »J ;W -1H-- T 5 TV [4, 5-b] tf U i? > 

HPLC (220 nm) MS 100 X (ftttttlR 2. 99 &) 
MS (APCI+, m/e) 310 (M+l) 
5 130 

2-(2, 4-^7;P*D^>5^;W-8-(2-7 UJW-IHH' STV[4, 5-b] tf U V> 
HPLC (220 nm) US. 84 X (&&P#W 2. 85 #) 
MS (APCI+, m/e) 312 (M+l) 
*JS#I131 

10 2-(3,4-^OD^>y;i/)-6-(2-7 U;W-lH~f $TV[4, 5-b] tf U v> 
HPLC (220 nm) iSfcg 100 X (ftftl$|HI 3. 25 &) 
MS (APCI+, m/e) 344 (M+l) 
132 

6- (2-7 U ;W -2- [4- (hU7Mn^ ^>^;W-lH-f 5 TV [4, 5-b] t! 'J '7 
15 > 

HPLC (220 nm) $&£ 100 X (ftftftffl 3. 20 
MS (APCI+, m/e) 344 (M+l) 
. W&m 133 

6- (2-7 U M -2- [4-(hU7MD^h+ -» ^ > 7;W -1H--T 5 T V [4, 5-b] tf U 
20 *J> 

HPLC (220 nm) ®M 100 5K («J#^fIW 3. 24 
MS (APCI+, m/e) 360 (M+l) 
$SJ60H34 

6- (2-7 U ;W -2- (4-n h D ^ > -7;W -lH-< 5 7* 7 [4, 5-b] tf U -7 > 
25 HPLC (220 nm) m& 97 X (fiHtPfH 2. 89 #) 
MS (APCI+, m/e) 321 (M+l) 
«0U35 

6- (2-7 y;w-2-(4-*^;ws>$?;w-iBM' ^TV[4, 5-b] tf y ~7> 

HPLC (220 nm) MS 84 X (ftftH$N 2.91 #) 
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MS (APCI+, m/e) 290 01+1) 

6- (2-7 U )V) -2- (2-±7?)l* 3\M-lH-f 5 ^/ [4, 5-b] tf U v> 
HPLC (220 nm) MS 100 * (mtffi 3. 15 #) 
5 MS (APCI+, m/e) 326 (M+O 
^JfiM 137 

2-a, 3-^>y^*v-;w5--r;M5 i ;w-6-(2-7 u;i/)-iH--r 5 tV[4, s-w if 

HPLC (220 nm) MS 86 X (ft&ftffl 2. 75 #) 
10 MS (APCI+, m/e) 320 (M+l) 
M0iJ 138 

6- (2-7 U;W-2-(3, 4, 5- h U * K*$"S>$?;W-lH-f 5 ^/[4, 5-b] If <J $?> 
HPLC (220 nm) MS 98 X (ftftftR 2. 66 #) 
MS (APCI+, m/e) 366 (M+l) 
15 HJfiM 139 

6- (2- 7 u ;W -2- (2-^x-;m -ih— r 5 ^/ [4, 5-b] tf u 

HPLC (220 nm) MS 100 X (fiy$P#|HJ 2. 54 #) 
MS (APCI+, m/e) 282 (M+l) 
140 

20 6- (2- 7 U;W-2-[(i-^^-iH--r > K-;i/-3--Y;0 pWW-lH-f 5 7V[4, 5-b] 
tfUv> 

HPLC (220 nm) MS 100 X (#j$l$|W 2. 93 #) 
MS (APCI+, m/e) 329 (M+l) 
ili 141 

25 2- [ (4-7 P P 7 x 7 * v) * 5=-; W -6- (2-7 U ;W -1H— f 5 [4, 5-b] tf U v > 
HPLC (220 nm) MS 99 X (ft&ftlfl 3. 19 #) 
MS (APCI+, m/e) 326 (M+l) 
HffiM 142 
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2-[2-(3,4-5>* h^->7xn;WX5 1 ;W-6-(2-7U;W-lH-f5^/[4, 5-b] tfU 

HPLC (220 nm) 98 X (fiy#$fW 2. 65 #) 
MS (APCI+, m/e) 350 (M+l) 
5 ^£«J 143 

6- (2-7 VM-2-[4rt*7)\&*)<*>5?M-llMS.#V{i. 5-b] tf U 
HPLC (220 nm) US. 100 % (&&B#W 2. 93 #) 
MS (APCI+, m/e) 322 (M+l) 
HMJ144 

10 2-(2-^on^>>?;W-6-(2-7U;W-lH-r5^/[4,5-b] f'Jy> 
HPLC (220 nm) MS 100 % (ft&l$|iq 2. 85 ft) 
MS (APCI+, m/e) 310 (M+l) 
Mt&ffl 145 

2- [(1, 1 * -tf 7 x -;w -4-< ;m 5f ;W -6- (2-7 U M -lH-f 5 ^/ [4, 5-b] t? U v 
15 > 

HPLC (220 nm) m& 94 X (&&B#|ffl 3. 34 ft) 
MS (APCI+, m/e) 352 (M+l) 

2-(3-* h^->7xx;W-6-7xX)WlH-^5^V[4,5-b]tfUv> (lljlgM 1 
20 (Dfc&m) (50 mg) , 2-tert-7^;i/-T5y-2-~7X9 1 ;i/75y-l,3-7^^;i'-^ 
;UkFO-l,3,2-^71f***U>#)!i (PS-BEMP, 2. 2 mmol/g) (113 mg), N, N- 
v^fWAT? F (2 ml) OS'&fci&MTf 30 #|BHB»b£«, 

> (28 mg) *jpA., M*e*6fc:miiB«»bfc. «^?jc 

fcaSf, IWx^WTjfttBLfc. W$|jl£7Kft, (MgS0 4 ) 
7K;i/A-^^> (1:1:4-1:1:0, v/v) 

ft5*g&£iOTtLT» 2-(3-* h+v7xx;i/)-l-^^;i/-6-7xX;l/-lH--f 5^ 
y[4,5-b]tfU> ? > (22 mg, 41 X) SJMILfc 2«^Ofttt#:©fl^ 
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'H NMR (CDC 1 3 ) 6 3.95 (3H, s), 4.43 (3H, s), 7.00-7.05 (1H, m), 7.37-7.61 
(6H, m), 7.81 (1H, d, J = 1.6 Hz), 8.06-8.15 (2H, m),. 8.40 (1H, d, J = 
1.4 Hz) ppm 

IR (KBr) v 1472, 1397, 1292, 1252 cm" 1 
5 HPLC (220 nm) MS 100 % (&8fl#|HJ 2. 87 
MS (APCI+, m/e) 316 (Mil) 

mm H6 (DjjmizmvT&cFvnmm 147-153 (Dik&mz&f&vrz (retch, s 

^W«15P#P H 1) . 
10 «0iJ147 

l-(2-^ b*vX9Ml/)-2-(3-* h^->7x-;0-6-7xr:;wiH-f ^^V[4, 5-b] 
tf'Jy> 

HPLC (220 nm) MS 86 % (UW^m 3. 06 #) 
MS (APCI+, m/e) 360 (M+l) 

15 mmm us 

1- (^n^^>;M3VI/)-2-(3-^ h^^7x-;i/)-6-7x^;i/-iH--f 
[4, 5-b]t!U> ? > 

HPLC (220 nm) MS 97 % m&mm 3. 70 #) 
MS (APCI+, m/e) 398 (M+l) 

20 mmm 149 

2- (3-^ h 7 x.-)V) -6-7 (2-7 i^JHWW -lH-f 5 ^7* [4, 5-b] 

HPLC (220 nm) MS 98 X (ftftpftlSI 3. 50 #) 
MS (APCH, m/e) 406 (M+l) 

25 mmrn 150 

2- (3-^. H4 i >'7x-;W-l-(3-7xy^r>'7°Dt 0 ;i/)-6-7x-;i/-lH-r5^V 
[4,5-b]tfUv> 

HPLC (220 nm) MS 99 % (ftftftffl 3. 50 #) 
MS (APCI+, m/e) 436 (M+l) 
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MMM 151 

N-[3-[2-(3-* h+i/7xn;W-6-7xn;WlH-f$^/[4, 5-b] tf U 5»-l-< 

HPLC (220 nm) MS 99 % (#8B#tHI 3. 31 #) 
5 MS (APCI+, m/e) 489 (M+l) 

l-x>';i/-2-(3-^ h^i/^x-;i/)-6-7xr:;i/-lH-1' 5^V[4, 5-b] tf U v> 
HPLC (220 nm) jffift 99 * (ft&ftffi 4. 32 ft) 
MS (APCI+, m/e) 442 (M+l) 
10 MMM 153 

. «2-[[2-(3-^ b^>-^x-;w-6-7x-;wiH-r5^VC4,5-b] £U5»-1- 

HPLC (220 nm) MS 97 % (fcWmm 3. 36 #) 
MS (APCI+, m/e) 450 (M+l) 
15 HJSM154 

2-(3-t h+v7x-;i/)-6-^x-;WlH-f5^V[4,5-b] tfUi^> (ll^j 1 
(Dik&m) (250 mg) , 2-tert-^;K 5 7-2-^X^75 /-l,3-v?^^;P- 
^;i/hFO-l,3,2-vTif*7,^U>TO (PS-BEMP, 2.2mmol/g) (566 mg), 
N,N-^fWA75F (10 ml) ©g"&^£S&7; 30 MWAhtzW:. ~?U 
20 ^EMtert-7*^ (194 mg) £iJQ*., ^&T"£ 1 BtfflMbfc. TO^Ji 

(Mgso 4 ) mm^m&m^ nmm^i^)tif)^y^u^Y^yy^~-\z 

ttU BlfeX5 L ;P-'\^U-> CI : 2 — 1 : 1 : 1.5, v/v) T|gffiT&ii#£MEEit 
HL/T, [2-(3-^ h+y7i-JW-6-7irjhlH-f 5^/[4, 5-b] if 'J y >-l- 
25 -f;WH« tert-^;i/S^«bfc. 

[2-(3-* h*y7i-)I/)-6-7xz;P-lH-f 5^/[4, 5-b] tT'J ^>-l--f;WS 
m tert-7>;i/ (209 mg) £ 4 N Stfbjjc* (HWx^SJMffift) (8.0 ml) 

ttlbfco (MgS0 4 ) ^lOTSU i&il£itI&LT> 
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[2-(3-^ h^v7xXJ0-6-7xX;|/-lH-< $^7[4, 5-b] tTU S?>-K;Wffi| 
(129 ng, 43 X) 

'H NMR (DMS0-d 6 ) 6 3.86 (3H, s), 5.56 (2H, s), 7.02-7.07 (1H, m), 7.45- 
7.55 (4H, m), 7.79-7. 92 (4H, m), 8.63 (1H, s), 8.72 (1H, s) ppm 
.5 IR (KBr) v 3368, 1634, 1478, 1362 cm" 1 
HPLC (220 nm) M^lOO X (&}#» 2. 73 
MS (APCI+, m/e) 360 (M+l) 
HWJ155 

[2- (3-* h+^>7x^) -6-7 xn;P-lH-f 5 M [4, 5-b] tf U V>-\-4 )V\ B£ 
10 ft (mmmmoit^m OOO mg) , ^Uv>tert-7^i£lM& (56 mg) , 

i-x^;i/-3-(3-^^^;u75y7 , nh°;i/)*;^> ? 't'5 Ftfafttt (wsc-hcd (80 

mg) , l-tHD^y^^/hU yy-Jl/ (HOBt) (56 mg) , N, N-v-f V 7°D tfJP 
X^;l/7$> (108 mg) , N,N-^^?M^75 H (5 ml) ©*g£«&£giIT 

15 ftjft (MgS0 4 ) miH&MEH&U fii^Ilbl, [[[2- (3-* h + ->7 

xx;i/)-6-7xxji/-m--r $^y*[4, 5-b] tru vy-\--i JW7t^;W75 /] » 

fttert-7^ (78 mg, 60 X) 

'H NMR (CDC 1 3 ) 6 1.41 (9H, s), 3.95 (3H, s), 3.95 (2H, d, J = 5.0 Hz), 
5.38 (2H, s), 7.00-7.05 (1H, m), 7.36-7.58 (6H, m), 7.95 (1H, d, J = 1.6 
20 Hz), 8.05-8.12 (3H, m), 8.40 (1H, d, J = 1.4 Hz) ppm 
IR (KBr) v 2980, 1748, 1667, 1292 cm"' 
HPLC (220 nm) MM 100 X (filfWKI 3. 24 
MS (APCI+, m/e) 473 (M+l) 
H5SM156 

25 [[[2- (3-* b*->7xX)!/)-6-7xX;|/-lH--f 5^7[4,5-b] fc:y$»-W;M 
7tfJW75;] mm tert-7*^ GffiM 155 0ft£%) (50 mg) l:4Nl 

Mm (Mmx-nvmm ao.omo ^mrbmm^m^xm^m 

(MgS0 4 ) *«£«BES*U ^^ttlt, [[[2-(3-* h*v7xX;l/)- 
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6-7x^;MBM'5^/[4,5-b]tru^>-w;W7-fe^;W7^y]-BSfe 09 mg, 
42 %) &mco 

'H NMR (DMS0-d 6 ) 6 3.87 (3H, s), 3.91 (2H, d, J = 5.6 Hz), 5.58 (2H, s), 
7.04-7.09 (1H, m), 7.39-7.59 (4H, m), 7.79-7.97 (4H, m), 8.65(1H, s), 
5 8.66 (1H, s), 8.97 (1H, t, J = 5. 6 Hz) ppm 
IR (KBr) v 3015, 1688, 1591, 1478 cm" 1 
. HPLC (220 nm) 93 % (Ummm 2. 59 #) 
MS (APCH, m/e) 417 (Mil) 
mm 157 

10 ffK2-[[2-(3-^ h^'>7x-;W-6-7xn;|/-lH--r5^/C4,5-b] 

>-*9J-)V (1 : 1, v/v, 20 ml) fc»/»U 2 NtKMU^AM (6.8 
ml) ttMXtc* MT?1.5«fM^#jHffc«, »x?- 
;V-rb7kH077> (3:1, v/v) T&fcBLfc. ««^7jc^ $£& 
15 (MgS0 4 ) II^WU ISaSWRbT, 2-[[2-(3-* h^>7iZ 

;i/)-6-7xn;i/-iH— rs^/[4, 5-w try y>-i-fjW^f;W7x;-^ (133 

mg, 83 X) f h 7 k F o 7 7 0 B^i. 

'H NMR (DMS0-d 6 ) 6 3.88 (3H, s), 5.89 (2H, s), 6. 79-6.92 (2H, m), 7.03- 
7.08 (1H, m), 7.15-7.23 (1H, m), 7.41-7.58 (5H, m), 7.76-7.80 (2H, m), 
20 7.93-8.00 (2H, m), 8. 59 OH, d, J = 1.4 Hz), 8.75 OH, d, J = 1.4 Hz), 
10.96 OH, s) ppm 

IR (KBr) v 3063, 1468, 1404, 1238 cm" 1 
HPLC (220 nm) MS 100 % (#J#B£m 3. 30 #) 
MS (ESI+, m/e) 408 (M+l) 
25 III 158 

2-[[2-(3-* h + ^7x-^)-6-7x-;P-lH-r5^!/[4, 5-b] K»J>>>-l-f 
;H^fJW7x/-J|/ (mZW \H (Dfc&Vl) (41 mg) , 7"DtStlf^ 08 
mg) , N.N-y^WMJSF (1 ml) .©ig^Esitfj U >7£ (19 mg) £iP;L> 

sfiTf2RFW^#ig-tffc. R«fi^«**fcft^ wmtx.?)wmmvit. %m 
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i£7.ki5fc> nm (Mgso 4 ) ft, mm&M&g&L* »a*jtiRLT, b-cb-o-^ 

h ^i/7x-JW -6- 7 x-;W1H--T 5 [4, 5-b] tf U ;W / 7 x 

/+'>]BSxfJl' (37 rag, 74 X) 
HPLC (220 nm) MS. 100 X (fSffrPtRI 3. 59 
5 MS (APCI+, m/e) 494 (M+l) 
Uli 159 

[2- [[2- (3-* h+^7i^W-6-7i-;l/-lH-^f 5^V[4, 5-b] fcfUS*>-l-f 

JW^^W7x;+->]ill^ (HJfcM 158 0fc£&) (28 rag) ^f^t 

H077>-I^;-JV (1 : 1, v/v, 3.6 ml) fcjgtfU 2 NtKR^U^AJS 
10 « (1.2 ml) .SjDAfe. SfiT? 2 WHB*»#fi-tffc«, SJ6S^4&S*ta^ 2 N 

^SJn&TpH 3fcWSEU Stl^-fh7hHD77> (3:1, v/v) T? 

tttiibfco fttIS*«c, ^ (MgS0 4 ) ft, »£MJEE®SU HftftJtftUT, 

[2-[[2-(3-^ h+->7i^W-6-7x-;HH 5'^/ [4, 5-b] tf Uv^-l-OW 

^^;i/]7xy^->]S^m (15 mg, 55 X) &»fc. 
15 'H NMR (DMS0-d 6 ) 5 3.87 (3H, s), 4.85 (2H, s), 5.98 (2H, s), 6.94-7.05 

(3H, m), 7.28-7.55 (6H, m), 7.74-7.78 (2H, m), 7.96-8.03 (2H, m), 8.54 

(1H, s), 8.66 (1H, s) ppm 

IR (KBr) v 3403, 1605, 1474, 1235 cm' 1 

HPLC (220 nm) $&& 98 X (&j#B#W 3. 27 #) 
20 MS (APCI+, m/e) 466 (M+l) 

«^J160 

mmmntLxmrnw 157 <oit^mt 4-7*Dt»i5 : ;^i^L > mmm 

158-159 ©7j)*^2pi;T4-[2-[[2-(3-^ h^->7x-;i/)-6-7x-;i/-lH--f 5.? 
V*[4, 5-b] tf U i> >-\~1 )V\ * 7 x J 3rismMZftf$, Lfc 0 
25 'H NMR (DMS0-d 6 ) 6 1.95 (2H, quintet, J = 6. 7 Hz), 2.39 (2H, t, J = 6. 8 
Hz), 3.86 (3H, s), 4.07 (2H, t, J = 6. 1 Hz), 5.96 (2H, s), 6.89-7.07 (3H, 
m), 7.27-7. 56 (6H, m), 7.75-7. 79 (2H, m), 7.93-8.01 (2H, m), 8.52 (1H, s), 
8.56 (1H, s) ppm 

IR (KBr) v 2940, 1713, 1470, 1244 cm" 1 
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HPLC (220 nm) MS. 95 X (fiHWH 3. 34 #) 
MS (APCI+, m/e) 494 (M+l) 
SIM 161 

2-(3-* h^v7x-;U)-6-7x-;i/-lH-T5^V[4,5-b] tfUS?> (^JS^J 1 
5 ©l"b£tl) (80 mg) , 2-tert-^;l/-r5y-2-vX^75y-l,3-v^^;i/-^ 
;i/hKP-l,3,2-^7lf*7*U >®m (PS-BEMP, 2.2mmol/g) (181 mg), N,N- 

^^?;^A75 h (3.2mi) ©^tj^^-emwsaL,^ 4-7^3" 

D^>yMDUF (46 mg) ^n*., 15 Rf ITOSLfco 1$fJ!t£iI 

5feLfc^, ^%£#IfcHPLC£ttU llft®#£ML/!:^>? 

10 ^Dn^^>^?paW7K^i3b^o «1^ptfe7^;1/^-^-l-7t^ 

U MJEMLT> l-(4-7JVtD^>^V)-2-(3-^h^y7x-JW- 6-7xZ 
;i/-lH-r^ yi/[4, 5-b] tf U v> (84 mg, 78 %) £#fc 0 

'H NMR (CDC1 3 ) 6 3. 96 (3H, s), 5.91 (2H, s), 7.01-7.12 (3H, m), 7.39-7.57 
(8H, m), 7.76 (1H, d, J = 1.8 Hz), 8.09-8.18 (2H, m), 8.37 (1H, d, J = 
15 1.8 Hz) ppm 

HPLC (220 nm) ffiM 100 % (feWmffl 3. 72 #) 
MS (APCI+, m/e) 410 (M+l) 

mm i6i (DjjmzmcTSTFvmMM 162-206 (Dit^^^vtco 

20 M#I162 

1- (2-y)V* a ^ > -2- (3-^ h * > 7x-JV) -6-7 x x;U-lH--r 5 ?V [4, 5- 
b]tf'Jv> 

HPLC (220 nm) ffig 99 X (^NfK 3. 52 #) 
MS (APCI+, m/e) 410 (M+l) 
25 HJSM163 

l-(3-7Mn<>^)-2-(3-^h^->7irj0-6-7i -JU-lH-f 5 W [4, 5- 

HPLC (220 nm) MS 99 X (ftftftlRJ 3. 56 #) 
MS (APCI+, m/e) 410 (M+l) 
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$mm 164 

[4, 5-b]fcTU> ? > 

HPLC (220 nm) IfiS 98 !K Bfffl 3. 59 #) 
5 MS, (APCI+, m/e) 428 (M+l) 
165 

1- (3, 5-7 7 □ ^ -2- (3- b * > 7 x ~ )V) -6- 7 x - H-f ^ ^ V* 

[4, 5-b]h"'Jy> 

HPLC (220 nm) $&M 98 % («*#H#^ 3. 62 #) 
10 MS (APCI+, m/e) 428 (M+l) 
IIIPJ 166 

l-(2 J 6-y7MO^>yJW-2-(3-^ h*5/7x-;i/)-6-7x-;i/-lH— f 5 7V 
[4,5-b]fc°U^> 

HPLC (220 nm) 99 % tUft^m 3. 65 #) 
15 MS (APCI+, m/e) 428 (M+l) 
MMM 167 

1- (2-7 □ nl>z?)V)-2- (3-* h *~S7 xn;0 -6-7 x - 7L—1H-- T 5 TV [4, 5-b] 
tfU-7> 

HPLC (220 nm) mm 96 % (UWmm 3. 66 #) 
20 MS (APCI+, m/e) 426 (M+l) 
MMM 168 

l-(3,4-'77nD<>yjW-2-(3-^ h^S/7xr.;i/)-6-7x^;i/-lH-f 5 7V 
[4, 5-b]t°'Jv> 

HPLC (220 nm) MS 99 * (U^m 4. 01 #) 
25 MS (APCI+, m/e) 460 (M+l) 
169 

l-(3-7D ; E^>~7;i/)-2-(3-^ h + ^7x-;i,)-6-7x3i;WlH-r5 7*y[4,5-b] 
tf'J'7> 

HPLC (220 nm) ffig 97 X (ft#l$M 3. 74 #) 
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MS (APCI+, m/e) 470 (M+l) 
«M170 

. 2-(3-* h^->7x-;i/)-6-7xn;i/-i-[2-(h'j7;i/^-o^^;i/)^>^;W-iH- 

^*V[4,5-b]t!U v> 
5 HPLC (220 nm) 97 X 3. 71 #) 

MS (APCI+, m/e) 460 (M+l) 

mmm m 

2- (3- * h * v y x - ; w -6- 7 x - 1 - [3- ( h u 7 )V* u * =f)V) * > v;H - 1 H- 
5 :7V [4, 5-b]tfUv> 
10 HPLC (220 nm) 97 SS (Ummffl 3. 75 #) 
MS (APCI+, m/e) 460 (M+l) 

mmm m 

2-(3-^ h^->7x-;w-6-7x-;i/-i-[4-(hU7;^D^^;i/)^>^;W-iH- 

-f^7V[4, 5-b]tfU> ? > 
15 HPLC (220 nm) USt 98 * («^TO 3. 78 #) 
MS (APCI+, m/e) 460 (M+l) 

mmm m 

2- (3-* h+y7x-JV)-6-7i-JH-[4-(h "J / h*-»^>>>;i/|- 

lH-f S7V[4, 5-b]tf U5^> 
20 HPLC (220 nm) US. 98 % OS^M 3. 84 ft) 
MS (APCI+, m/e) 476 (M+l) 

mmm 174 

2- (3-^ h^5>7x-;W-l-(2-^^;i/^>> J ;U)-6-7xri;i/-lH-^5^/[4, 5-b] 
t!Uv> 

25 HPLC (220 nm) « 98 51! 3. 65 #) 

MS (APCI+, m/e) 406 (M+l) 
175 

2- (3- * h + ~> 7 x - )V) - 1 - (4- * > ;W -6- 7 x ~ 1 H--f $ 7V [4, 5-b] 
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HPLC (220 nm) ®M 97 % (§jfHn 3. 72 #) 
MS (APCI+, m/e) 406 (M+l) 

mnm m 

l-(3,4-v^^;^>v;i/)-2-(3-/ h*v7x-;»-6-7x~;iMhW 5;?V 
5 [4,5-b]t!Uv> 

HPLC (220 nm) m& 99 % mftmfi 3. 95 
MS (APCI+, m/e) 420 (M+l) 

mmm m 

l-(4-tert-75M^>S^)-2-(3-* b^7x-;),)-6-7x:=J|/-lH--1' S^V 
10 [4,5-b]tfU^> 

HPLC (220 nm) VeSL 100 X (&jfRf HQ 4. 20 #) 
MS (APCI+, m/e) 448 (M+l) 
HWJ 178 

M3-* h^y^>P)V)-2-(Z-^ h^r>'7x^;U)-6-7xr:;i/-lH-1'5^V[4, 5- 
15 b]tf'J^> 

HPLC (220 nm) ffim 99 % (&m$ffl 3. 71 #) 
MS (APC1+, m/e) 422 (M+l) 

mmm m 

l-(4-* h^v^>> ; ;W-2-(3-^ h ^ 7 x ^i;i/) -6- 7 x - ;U- 1 H--T 5 ^ y [4, 5- 

20 utru^> 

HPLC (220 nm) 97 % <#&l$fiB 3. 71 #) 

MS (APCI+, m/e) 422 (M+l) 

H»J180 

l-(3,5-v* h^^>v;W-2-(3-^ h^^7xn;i/)-6-7xn;i/-lH-r5^V 
25 [4,5-b]h°U^> 

HPLC (220 nm) ffift 98 X (&jf Pf K 3. 62 #) 
MS (APCI+, m/e) 452 (M+l) 

mmm m 



WO 03/045929 



PCT/JP02/12264 



112 

2- (3-* h^y7i-JW-l- (2-~ h □ -6-7 x ~ )[r-lE-f 5 #V [4, 5-b] 

HPLC (220 nm) m& 99 X (##I$|H| 3. 62 #) 
MS (APCI+, m/e) 437 (M+l) 
5 182 

2-(3-* h+y7x-JW-l-(3-Z f> □^>i?;l/)-6-7x-;i/-lH-^ 5 ^/ [4, 5-b] 
fcf'>7> 

HPLC (220 nm) 95 X (&&P#P B 1 3. 52 #) 
MS (APCH, m/e) 437 (M+l) 
10 HMJ183 

2- (3-* h+y7x-JW-l-(4-" h n^>^)-6-7x-^-lH-r 5 ^V[4, 5-b] 

HPLC (220 nm) jffig 99 X (ftKr^HQ 3. 64 #) 
MS (APCH, m/e) 437 (M+l) 
15 184 

4- [ [2- (3-^ h * ~> 7 x - )V) -6- 7 x ~ )l- 1 H-< 5 ^/ [4, 5-b] tf U -7 >-l--f ;W 

HPLC (220 nm) gifcg 93 X («TO 3. 53 #) 
MS (APCI+, m/e) 417 (M+l) 

20 nmmm 

i-C(i,r -tf7x-;i/)-2-r;M^;W-2-(3-^ h*->7x-;i,)-6-7x-;MH- 

5^V*[4,5-b]tfU~7> 
HPLC (220 nm) ffig 96 X (^B$^ 4. 00 #) 
MS (APCH, m/e) 468 (M+l) 
25 186 

l-[(l,r -t'7xr;W-KjM^]'-2-(3-^ h+v7x-;i/)-6-7x^;i/-lH- 

-Y5^V[4, 5-b] tf'jy> 

HPLC (220 nm) MS 99 X (&8 ^ 4. 10 #) 

MS (APCH, m/e) 468 (M+l) 
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2- (3-* h+y7x-;W -1- (l-^-7^;M -6-7 x -;P-lH--f 5 ^/[4, 5-b] 
tfUv> 

HPLC (220 nm) m& 99 X (ft&R#|R| 3. 94 #) 
5 MS (APCI+, m/e) 442 (Mil) 
SIMM 188 

2- (3-* h 7 x n;w -1 - (2-i- 7 5P;M -6-7 x— ;iMH~f 5 [4, 5-b] 

try v> 

HPLC (220 nm) ffifg 100 X («&!$ 3. 95 #) 
10 MS (APCI+, m/e) 442 (M+l) 
189 

1- ^>Xk HU;W2-(3-^ h^rv7x-;i/)-6-7x-;WlH-T5^7[4,5-b] t:U 
V> • 

HPLC (220 nm) 99 X (^BtH 4. 04 #) 
15 MS CAPCI+, m/e) 468 (M+l) 
SIMM 190 

1 - (9H- 7 1/ >-9--f ;W -2- (3-* h * ~> 7 x - )V) -6- 7 x -JhlH-'f 5 ? 7* 
[4, 5-b] If U 5? > 

HPLC (220 nm) MS 91 X (ffi&BtiBJ 4. 06 
20 MS (APCI+, m/e) 466 (M+l) 
HIM 191 

2- (3-* h * -> 7 x - ;w -1 - (3-7 x J * -6- 7 x - ;MH-< 5 ?V 
[4,5-b]hTU^> 

HPLC (220 nm) ®M 99 X (ftftftM 4. 07 #) 
25 MS (APCI+, m/e) 484 (M+l) 
SUttM 192 

l-(4-^>V^r;^>SW)-2-(3-* h^v7x^;W-6-7x-;U-iH-T^^7 
[4, 5-b]fcf'>7> 

HPLC (220 nm) « 97 X («&R#F B 1 3. 88 #) 
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MS (APCI+, m/e) 496 (M+l) 

4-[[2-(3-^ h^^7x-;w-6-7x-;u-iH--r5y\7[4,5-b]t:u v>-i--r;w . 

5 HPLC (220 nm) US. 90 3! (^B#^ 3. 62 ft) 
MS (APCI+, m/e) 450 (M+l) 
H2i#l 194 

[2-(3-^ h^>7 x^;i/)-6-7 xn^-lH-f 5^/[4, 5-b] tf U ;W (7 

x-;i/)@^m^^ 

10 HPLC (220 nm) fcfc g 97 % (&JtR#^ 3. 71 ft) 
MS (APCI+, m/e) 450 (M+l) 
*JSMl95 . 

2-(3-* h^v-7x-;0-l-7x^->;P-6-7x-;WlH-r$^/[4, 5-b] tf U >>> 
HPLC (220 nm) ffig. 90 X (^gfl^Fffl 3. 62 ft) 
15 MS (APCI+, m/e) 420 (M+l) 
«M 196 

l-(4-^nD7xt^W-2-(3-^ h^v7x-;W-6-7x-;i'-lH-r5^/[4, 5- 
b] tf U 

HPLC (220 nm) mS. 100 % (4&J#B#^ 3. 82 #) 
20 MS (APCI+, m/e) 454 (M+l) 
HMI197 

l-(4-^ h+y7it'>;l/)-2-(3-^ h^^7x-;U)-6-7x-;i/-lH-f^y^ 
[4, 5-b]tfU^> 

HPLC (220 nm) jft&g 99 3! (&Jf P#F*1 3. 65 #) 
25 MS (APCI+, m/e) 450 (M+l) 
«M 198 

4- [ [2- (3- * h * v 7 x W - 6- y x n 1 H- 5 ^ V [4, 5-b] t! U -7 >- 1 -- f ; W 
HPLC (220 nm) mS. 100 % (^B^ 3. 55 #) 
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MS (APCI+, m/e) 445 (M+l) 
H»J199 

2-(3-^ h^r'>7x^;i/)-6-7x-;|/-l-[(E)-3-7x-;P-2-^ > D^-;i/]-lH-r 5 
^/C4, 5-b]t?Uv> 
5 HPLC (220 nm) MS 99 % R#H0 3. 87 #) 
MS (APCI+, m/e) 418 (M+l) 
200 

1 - [ (3, 5- v * ^;k-4~f V V U ;P) ^ -2-(3-^b+y7i n;W -6-7 x - 
;i/-lH-< 5>y [4, 5-b] tf U i?> 
10 HPLC (220 nm) MS 100 X («ffl$IHI 3. 38 #) 
MS (APCI+, m/e) 411 (M+l) 
«M201 

1-X3MP-2- (3-pt b 3^7 7i-JW -6-7 xX^lH-.-f 5 ?V [4, 5-b] t? U i?> 
HPLC (220 nm) MS 100 % (fiU#B#M 3. 27 
15 MS (APCI+, m/e) 330 (M+l) 
$£B&W 202 

l-(^7D7°nlf;i^^;i,)-2-(3-> h + y7x-Jl/)-6-7x-;HH-f 
C4, 5-b] tf U 

HPLC (220 nm) MS 97 X (&j#l$M 3. 54 #) 
20 MS (APCI+, m/e) 356 (M+l) 
203 

1- (2- 77 P A^^l/X^W -2- (3-* h+y7x~JW -6-7i-JHH 5 TV 
[4, 5-b] hTU> ? > 

HPLC (220 nm) MS 100 % (#j#B# M 4. 15 #) 
25 MS (APCI+, m/e) 412 (M+l) 
H»J 204 

1 -f 7 7*3^-2- (3-/h+y7i -6- 7 x ZL)V-\ H--T 5 7* V [4, 5-b] tf U '7 > 
HPLC (220 nm) MS 94 % (ft&ttM 3. 61 #) 
MS (APCI+, m/e) 358 (M+l) 
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mmm 205 

2-(3-* h^S/7x-;0-l-(4-^>^;i/)-6-7xnJWlH--f5^/C4, 5-b] tf U 

HPLC (220 nm) 99 ■% (U&mffl 3. 68 #) 
5 MS (APCH, m/e) 370 (M+l) 

mmm 206 

4-[2-(3-7. h^'>7xn;i/)-6-7x-;i/-lH-f 5^714, 5-b] tf U y>-l--fJWy 

HPLC (220 nm) 100 8! (&£fPf P*1 3. 19 #) 
10 MS (APCH, m/e) 369 (M+l) 
«0U 207 

2-ts-* h*i/y x -;i/)-6-^ x-;i/-iH--r 5 ^V[4, 5-b] tf u y> mmm 1 

(Dfc&Wl) (80 mg) , 2-tert-73MM' 5 7-2-^X^75 7-1, 3-^^^-^ 
H P-1,3, 2->?Tlf*X*U>TO (PS-BEMP, 2.2mmol/g) (326 mg), N,N- 

15 y^^MM7$ H (4.5. ml) OU^^M.'V I mmMMV Tz^ 3-fcfUS? 
;i/7^;U^P'J H^mm (52 mg) ^Tr^e»{C 15 P#F^aLfc. .OT, 

H»J 222 0#&£WTfit§S!U 2-(3-* h+y7iZJW- 6- 7 x :=.;]✓- 1- (3- 
k°U^;M^;W-lH-<5*V[4,5-b] t!U^> (67 mg, 65*) 
HPLC (220 nm) ^98 % (Ummffl 2. 68 ft) 

20 MS (APCI+, m/e) 393 (M+l) 

mm 208~213 <Dik&ty}&&tiLtc a 

mmm 208 

25 2-(3-^ h^v7x-;l/)-6-7xX;|/-l-(4-tf'Jv?;i/7^;W-lH-^5^/[4,5-b] 
t!U> ? > 

HPLC (220 nm) MS 97 % (^j^W 2. 60 #) 
MS (APCH, m/e) 393 (M+l) 
Mmm 209 
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2- [ [2- (3-* h * '>7i^;W -6-7x-;HHH' 5 [4, 5-b] tf U 5? >-l->f M 

HPLC (220 nm) jffift 97 X (#81$^ 3. 67 #) 
MS (APCI+, m/e) 443 (M+l) 
MM 210 

2- (3-* h*y7i -6- 7I-JH- (^7 ^ -lH-f 5 ^ V 
[4, 5-b]lfU5» 

HPLC (220 nm) fG& 81 X (&j# mm 3. 28 #) 
MS (APCI+, m/e) 399 (M+l) 
MM 211 

K,N-^X^;i/-N-[2-[2-(3-^ h*i/7xX;|/)-6-7xX;i/-lH-<5^7[4, 5-b] tf 

HPLC (220 nm) jffig 96 X ($jf R#Pfl 2. 64 #) 
MS (APCI+, m/e)' 401 (M+l) 
MM 212 

2- (3-^ h+y7 x-;U) -6-7 x - JM - (2- 1: ^ U 5> / X5M1/) -1H-- T 5 ^ V* [4, 5- 
b]£Uv> 

HPLC (220 nm) m& 96 X («j^B#W 2. 67 ft) 
MS (APCI+, m/e) 413 (M+l) 
MM 213 

2- (3-^ v7 x - ;w -l- (2-^e u 7 x5P;i/)-6-7 x x;mh-i* 5 ^y* [4, 5- 
b]t?U>>> 

HPLC (220 nm) MS 97 X (ft&l$m 2. 59 #) 
MS (APCI+, m/e) 415 (M+l) 
MM 214 

5-7 P *-2- [ (E) -2- [4- ( h U 7 D ^ 7 x X J W If-Jl] ^ > VttV 
(##M 44 Offr&fc) (129 mg) , 7izMd>| (171 mg) , fh7 
+X(hU7x-;^7^»A7y f )A(0) (61 mg) , 2M^^hU7A^ 
m (1.05 ml) , h)VX> (3.15. ml) , fh7tFD77> (1.05 ml) ©rl£ 
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«7;VrT>m»90 , CT24B#F^#ai?m illfJk-Th7kFD7 

?y 0:1, v/v) t7k\zftmvrzo ^mm&m, mm (M g so 4 ) mmzm 
-m^ > (i : e, v/v) i?mft?zmfr&mmmmLTnbti%>mgk*n$iLT, 

5 5-7 x n;i/-2- [ (B) -2- [4- ( b U 7 a ;* 7 xz;W if-;W >V-*tt 
7*-;i/ (70 mg, 55 %) »X^-^\^><j; DTO^o 

'HNMR (CDC 1 3 ) 5 7.18 (1H, d, J = 16.6 Hz), 7.34-7.52 (3H, m), 7.60-7.75 
(8H, m), 7.83 (1H, d, J = 16.4 Hz), 7.93 (1H, t, J = 1.3 Hz) ppm 
IR (KBr) v 1337, 1121, 1073, 829 cm" 1 
10 HPLC (220 nm) 97 % (&itB#Fig 5. 37 #) 
MS (APCI+, m/e) 366 (M+l) 

mmmmtLrmmM 43—45 oit^mt^n^n >m*m£.m$iis. mmm 
214 oyfimzmcTMTvzmm 215-219 (Dit^^^vrc. 

15 5-7i-JhZ-[(E)-2-7i^Xf-Jl/]^> > /W 1 /-Jb 
HPLC (220 nm) jffig 93 * 0£jtB#P B l5.14#) 
MS (APCI+, m/e), 298 (M+l) 
H2&M216 

2-[(E)-2-(2,4-^7MD7iZ;|/)lf-JW-^7i-M>yW 1 /-^ 
20 HPLC (220 nm) MS 100 % (£&#«5.26#) 
MS (APCI+, m/e) 334 (M+l) 
«#>J217 

5- (2- 7 U ;W -2- [ (E) -2- 7 x -)lXy--)V] 1 > 7** ++l/-;i< 
HPLC (220 nm) MS 97 3! (fffimffl 4. 94 #) 
25 MS (APCI+, m/e) 288 (M+l) 
«M218 

5- (2-7 U ;W -2- [ (E) -2- [4- (h'j7MD^ 5P;W 7 x rj« ir-JH ^ > 
HPLC (220 nm) Jft& 92 % (^ifS^ 5. 19 #) 
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MS (APCI+, m/e) 356 (M+l) 
M#I219 

2- [ (E) -2- (2, 4-5? 7JVtQ7i x;W Xr-JW -5- (2- 7 U ;W ^ > \Ttt1)r)/-)V 
HPLC (220 nm) 100 X ($&« 5. 06 ft) 
5 MS (APCI+, m/e) 324 (M+l) 
220 

5-7'o ; E-2-[(E)-2-7x-;PXx-;W^> % /^^1ty-^ (###| 43 
«J) (105 mg) , p-^V« (45 mg) , M'J7A (97 mg) , ttfcffi(II) 
(70 mg) , fcTU$?> (1.5 ml) ©jg-g-^^T^rf^SS* 130 'C^r 24 NMKbto* 

TMfc, (Mgso 4 ) tft, »»*«E®*> jss«i$'>'j*^7A 

^n7h^77^-C#U MX7Ml/-A3rit> (1:6, v/v) T»fflfSm» 
£MJBE?liif b T# & tl&fiia aibt, 5- (4-* ^7x7 * v) -2- [ (E) -2-7 
xx;i/Xxx;W ^>y^^it7-;P (69 mg, 60 %) £#fc„ BHftx^;p-^^ 

15 t>J;OffM. 

'H NMR (CDClj) <5 2.34 (3H, s), 6.92 (2H. d, 1 = 8.8 Hz)., 7.03 (1H, dd, Y 
= 8.6, 2.2 Hz), 7.06 (1H, d, J = 16.4 Hz), 7.14 (2H, d, I = 8. 4 Hz), 7.32 
(1H, d, J = 2.6 Hz), 7.38-7.48 (4H, m), 7.58-7.63 (2H, m), 7.79 (1H, d, J 
= 16. 6 Hz) ppm 

20 IR (KBr) v 1532, 1507, 1472, 1223 cm" 1 
HPLC (220 nm) #&g 95 % Wffl 5. 30 ft) 
MS (APCIf, m/e) 328 (M+l) 

»fiLT##i 43-44 <Di\&mt&te®m&7*;-))s&mMM]R^ 

mm 220 (D^mzmcx^yommm 221-222 ©ft^&^ufc. 
25 mmm 221 

2-[(E)-2-7xX;i/XxX;i/]-5-[4-[4-(lH-l, 2, 3- h U TV—)V-l-<1)V) 7*3MW 

7x7 3r ->] ^> V^1+l/-;i/ 

HPLC (220 nm) MS 97 X <##P#P.fl 4. 76 ft) 

MS (APC1+, m/e) 4.37 (M+l) 
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HMM 222 

5- [4- [4- (1H-1 , 2, 3- h U 7 l/-;M-f ;W W 7 x / -2- [ (E) -2- [4- ( h 

U 7)Vjrn* j-m 7 x n M if-;W > v^^+i- 

HPLC (220 nm) MS 100 X (&jtPf Pfl 5. 00 #) 
5 MS (APCI+, m/e) 505 01+ 1) 
«#I223 

6-7n^-2-7xn;i/-lH-< 5^/[4, 5-b] tf U (##0B 3 ©fb"£#j) (90 
mg) , 7x-M*D>| (104 mg) , rh7^(h<j7x-MX7^»/t7 
v7£(0) (38 mg) , 2M^thU>7AM (0.82 ml) , fh7tFn77> 
10 (3.3 ml) ©jg-a-^$7;i/rf>M8fE4' 85 24 B#»€gif IHfcXSMP 
-fh7th*D77> (3:1. v/v) fil§«, 
(MgS0 4 ) m> »«ES«JES5fe, S»^>->j7J^;^7A^n^h^^y^-t 
#U rax^;i/-i7DD7j>;i/A-A^l+> (1:1:4, v/v) Tr^t+Jf -S>H^+^ 

«ffiawiUT#sn*isa*a^bT, 2,6-> ? :7x-;p-ih— r 5^/1:4, 5-b] tru 

15 (20 mg, 22 X) i?nD*jlA-^^;-MD» 

HPLC (220 nm) MS 97 X (&&P# ft 2. 78 #) 
MS (ESI+, m/e) 272 (M+l) 

m%®ntVT&%mz, n, i6CD^-&^t#a©3j?a>K*3g!ijiKu n 

» 223 ©7jSlC2pi;TOT©||^M 224-237 ©fb£#j£<&fi£Lfc. & 
life. 

mmm 224 

2->? D^\^v;i/-6-7xx;i/-lH--f 5 yVtt, 5-b] tf U i?> 
HPLC (220 nm) ffift 85 X (#&H#ffl 2. 74 #) 
25 MS (ESI+, m/e) 278 (M+l) 
H»J 225 

6-(2-7Mn7xZjW-2-?x-;hlH--f 5 £V[4, 5-b] tf U v> 
HPLC (220 nm) MS 99 X (tt$P»m 2. 88 #) 
MS (APCI+, m/e) 290 (M+l) 
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MMM 226 

1- =yO W\*z/)V-6-fc7)V*U 7x^;W-lH--f 5 5-b] tf'J ^> 
HPLC (220 nm) MS 99 % (Uftmffl 2. 79 #) 

MS (APCI+, m/e) 296 (M+l) 
5 227 

6-(l-^-7^)-2-7xr:;WlH-l' S^y[4, 5-b] 5>> 
HPLC (220 nm) MS 100 % «F B 13.18^) 
MS (APCI+, m/e) 322 (M+l) 
MMM 228 

10 2->7 n^\^>';i/-6-(l-^7^;i/)-lH-'1' 5^V[4, 5-b] t?U v>> 
HPLC (220 nm) MS 96 « (ffi&fltF^ 3. 1 1 #) 
MS (APCI+, m/e) 328 (M+l) 

mmm 229 

2- >^n^i/;i/-6-(3-^ h^rv'7x^;i/)-lH-r5^V[4 > 5-b]t:'J^> 
15 HPLC (220 nm) MS 100 % (&*#P#Ff3 2. 83 ft) 

MS (APCI+, m/e) 308 (M+l) 
UliM 230 

6-(3-^ h*^7x-)l/)-2-7x~;i/-lH-^ 5^V[4, 5-b] tf U 5» 
HPLC (220 nm) MS 100 X (^jtlW 2. 87 #) 
20 MS (APCI+, m/e) 302 (M+l) 
»M 231 

2-5>^ n^v;l/-6-[3-( h U 7;^P^^;W7x-;W-lHH > 5^/[4, 5-b] tf 
'Jy> 

HPLC (220 nm) MS 97 % (Uftmffl 3. 13 ft) 
25 MS (APCI+, m/e) 346 (M+l) 

mmm 232 

4-(2-7x^;U-lH-f 5 ^/[4, 5-b] k! U 5?>-6--f ;W h U;P 

HPLC (220 nm) MS 100 X (ff#WM2.87») 
MS (APCI+, m/e) 297 (M+l) 
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4-(2->£ P^^;WlH-f 5 ^/[4, 5-b] tf U y>-HJW^>7- h U )V 
HPLC (220 nm) MS 99 % («f P#Ff3 2. 71 #) 
MS (APCH, m/e) 303 (M+l) 

5 mmm 234 

6-[4-(^^;ux;i/^-;i/) 7xn;w-2-7xn;i/-iH--r 5 w [4, 5-b] tf u s>> 

HPLC (220 nm) MS 80 X (&J#Bf 2. 58 #) 
MS (APCH, m/e) 350 (M+l) 
HM 235 ' 

10 2-^^o^^^;p-6-[4-(^^;i/x;i/^ri;i/)7x-;w-iH--r5^V[4,5-b]h!U 

HPLC (220 nm) 96 X (ftftffiR 2. 48 #) 
MS (APCH, m/e) 356 (M+l) 
236 

1 5 6- (2- 7MD7i -2- (2-:*- 7 3\> W -1 H->f 5 [4, 5-b] tf U V > 
HPLC (220 nm) US. 98 X (ft&ftffl 3. 34 ft) 
MS (APCH, m/e) 340 (M+l) 

mmm 237 

2- (2-i- 7 J-)V) -6- 7 x ~ ;U-1 H--T 5 ^ V [4, 5-b] tf U V > 
20 HPLC (220 nm) « 100 * («^M 3. 21 #) 
MS (APCH, m/e) 322 (M+l) 

mmm 238 

6-7*nt-2-7x -;U-1H--T 5 ?V14, 5-b] tf U v> (##M 3 ©fl^tl) (90 
mg) , 2-(hU7"5 1 ;UX^-;i')7^> (305 mg) , W □ □ tfX ( h U 7i"M 
25 X7^ »A°^v^A(Il) (23 mg) , N,N-y^fWA75F (4 ml) 

®Z7)V3>%,mtpZ0 tt 24 B#F^#^1?7c^ 7Rk:a£\ Mx^-^h 
7th'D77> (3:1, v/v) Tfc&ttJLfc. WM^tK^ ttft (MgS0 4 ) ® 
&£MJEM5c, i»y'JMJW7^D7f^77^-l:MU I£g|X5P 
;i/-^Dn.^;^-^tl-> (1:1:4, v/v) TMT5®#£$UBE^i£LT# 
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6n*»ilftjt«bT, 6- (2-7 U ;P)-2-7xn;i/-lH--T 5 y % /[4, 5-b] If U 5» 
(49 mg, 57 X) &mt£o ■ 
HPLC (220 nm) MS 100 X (&j#Bf RSj 2. 66 #) 
MS (APCI+, m/e) 262 (M+l) 

SmiftU HSfiM 238 ©£ftCTDT^T©»M 239-241 ©4b£%££f£L;/co 

mmm 239 

10 2-v7 D'\3r>'Jl>-6-(2-7 U;W-lH--f $^V[4, 5-b] tf U ~7> 
HPLC (220 nm) MS 99 * (^TO 2. 57 #) 
MS (APCI+, m/e) 268 (M+l) 
m&M 240 

6- (2-7 U ; W -2- (2-^ 7 5\>» -1H-T5 7V [4, 5-b] 't? U > 
15 HPLC (220 nm) MS 98 X (ft&P$M 3. 18 #) 
MS (APCI+, m/e) 312 (M+l) 

mmm 241 

2-(2-^7^A)-6-(2-^X~;W-lH--r 5 7V[4, 5-b] fcfU 5» 
HPLC (220 nm) MS 99 X (ftttttlHI 3. 31 #) 
20 MS (APCI+, m/e) 328 (M+l) 

©»M 242-254 ©{b£«£-$Lfco 
HM242 

6-^n^-2-(3-^ h+y7x-jW^> 7 ^*++ y*-;i/ 
25 HPLC (220 nm) MS 97 X (fiHSP#|H] 4. 85 #) 
MS (APCI+, m/e) 304 (M+l) 
H« 243 

6-7 n (2-*- 7 j-)V) ^ > i/^-^-y- 

HPLC (220 nm) MS 95 X (#*|IW5.41#) 
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MS (APCI+, m/e) 324 (M+l) 
244 

HPLC (220 nm) MS 99 5K (^J#B#P^ 4. 83 #) 
5 MS (APCI+, m/e) 274 (M+l) 

mmm 245 

6-70^-2- (3-^^;U7 i-jw ^>y^-t+y-;i/ 

HPLC (220 nm) MS 97 3! tt&tBtP^ .5. 12 #) 
MS (APCI+, m/e) 288 (M+l) 
10 3IM246 

6-yat-2-(4-^ h^i/7irjW^>^^7-JV 
HPLC (220 nm) MS 98 X (&&P#P B 1 4. 81 
MS (APCI+, m/e) 304 (M+l) 
247 

15 6-7d^&-2-(3,4-^^ h+>'7x-;W^>y^ity-;i/ 

HPLC (220 nm) MS 95 % mWmm 4. 50 #) 
MS (APCI+, m/e) 334 (M+l) 

mmm 248 

20 HPLC (220 nm) MS 99 X ({£}$ W 4. 41 #) 
MS (APCI+, m/e) 304 (M+l) 
MffiM 249 

6-7a^-2-(3,4, 5- HJ * h^'>7xr.;p)^>7^1+y-;i/ 
HPLC (220 nm) MS 99 5K (ffijtBtRS] 4. 57 #) 
25 MS (APCI+, m/e) 364 (M+l) 
HMM 250 

6-7d ^-2- {z-7)i-* □ 7 izjW ^>y*3-3f i+V-;i/ 

HPLC (220 nm) MS 96 * (Wf 9 l4.95^) 
MS (APCI+, m/e) 292 (M+l) 
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mmm 251 

HPLC (220 nm) MS 99 % (&&B#M 5. 23 ft) 
MS (APCH, m/e) 342 (M+l) 
5 HJSM 252 

^-2- [3- ( h U D ^ h * *» 7 x n ; W ^ > VttW-Jl 
HPLC (220 nm) MS 100 % («I15.30^) 
MS (APCH, m/e) 358 (M+l) 

253 

10 Z-(^U^yV^^V-)V-2-'i )V)^>X7 5 H 
HPLC (220 nm) MS 98 % (®kW$%f& 3. 65 #) 
MS (APCH, m/e) 317 (M+l) 
254 

6-7* Dt-2-(3-^h^r^7i n;i/) ^ > V ttW—fr 
15 HPLC (220 nm) MS 99 % O&^M 5.71 ft) 
MS (APCH, m/e) 346 (M+l) 
. ^S&#!l255 

Z-(6-^u^>V^^V-)V-2-^ )V)OX7 5 H (MM 253 <Dfc&m 
(1.09 g) , tfU^> (0.41 g) , M,N-^/^*M75H (20 ml) (DM^M 
20 fc:**+Nj;!^nU H (0.52 g) £0 'CTSITbfc. 0 50 ^n^#jB"tffc 

m&W7k, 7KTii#&#U ttjft (MgS0 4 ) ^ »fl|E£«JBES*U ISSSSfflfcl/ 
X, 3-(6-yn^>y^+|-y-;i/-2-f;W^>\/-hU;i/'(949 mg, 92 X) £ 

25 'H NMR (CDClj) 5 7.53 (1H, dd, J = 8. 7, 1.7 Hz), 7.64-7.72 (2H, m), 7.80 
(1H, d, J = 1.8 Hz), 7.84 (1H, dt, J = 7.7, 1.5 Hz), 8.45-8.53 (2H, m) 
ppm 

IR (KBr) v 2232, 1333, 804 cm" 1 

HPLC (220 nm) MS 98 % (feftmm 4. 57 ft) 
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MS (ESI+, m/e) 299 (M+l) 

<D$mm 256-266 ©te-&#j£-&J&L£ 0 
MMM 256 

6-:7*n;&-2-[3-[(h U 7J^D^5 : j|/)^]7x-Jl/]^>ytW-;i, 
HPLC (220 nm) ^98 X (ftftPflffl 5.42 #) 
MS (APCI+, m/e) 374 (M+l) 
257 

6-7o^-2- [z-y)V^rn-5- ( h U ?;M-p * ^-)V) 7i'j|/] ^ > % /**U- V—)V 
HPLC (220 nm) gffig 100 % (ftftftlW 5. 28 
MS (APCI+, m/e) 360 (M+l) 
HJIM 258 

6-7'o ; &-2-(3-X h+y7xZJW^>y^-y- , /-;l/ 
HPLC (220 nm) MS 100 % (&&Bf f*Sj 5. 13 #) 
MS (APCI+, m/e) 318 (M+l) 

mmm 259 

2-[3, ( K U y)V^ru^)V) 7x-JW-6-7p^>ytW 1 /-JP 
HPLC (220 nm) « 100 % (&mmm 5. 48 #) 
MS (APCI+, m/e) 410 (M+l) 
260 

6^7*Dt-2-(3, 5-v7;^D7x-;P)^>V^i^y-;i, 
HPLC (220 nm) « 100 % (&&R#^5.07#) 
MS (APCI+, m/e) 310 (M+l) 

mmm 26 1 

6-7* □ ^-2- (3-7i/^y7i -;]/) 
HPLC (220 nm) « 100 % (^^W5.46^+) 
MS (APCI+, m/e) 366 (M+l) 
gMM 262 

6-70^-2- (5-p< 5^;i/-2-5 1 x - ;i/) ^ ^JttW-fr 
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HPLC (220 nm) mi 99 % (&if P#W4. 91 #) 
MS (APCH, m/e) 294 (M+l) 

mmm 263 

2-(l-^>77 7 >-2--( )V)-%-7u^K>V^D-V-)V 
HPLC (220 nm) 99 % (ft&fiSffl 4. 92 #) 
MS (APCI+, m/e) 314 (M+l) 
HJfi^J 264 

2- (i-^ > VJ-ar7 x >-2--r ;W -6-7o ^lyvarttV—fr 

HPLC (220 nm) ^97 % W 5. 31 #) 

MS (APCH, m/e) 330 (M+l) 
«M 265 

6-(6->'*D ; e^>^^r+)-\/-;w2-r;w^y u > 

HPLC (220 nm) MS 97 % (^W 3. 40 #) 
MS (APCH, m/e) 325 (M+l) 

mmm 266 

6-7*0 =e-2- (3-- h d 7 x z:;i/) ^> , /t^y-Jl' 

HPLC (220 nm) ®M 99 * (&&« 4. 70 5+) 
MS (APCH, m/e) 319 (M+l) 

mmm 267 

(5.96 g) , mt-v'DV (II) (204 mg) , ;*7/-;i/ (100 ml) , fh7t 
FD77> (100 ml) (D^tJt^K^b^^^b'J^A (2.12 g) £ 0 

smx^;i/T^mLfc. w«s&7Mfe» ^ (Mgso 4 ) , jgtt&aas 

*ttfc*BEW£U fcMJMlUT, 3-(6-7D^^>y^1t7-;i-2-r 
;W7->J> (4.46 g, 83 X) 

'H NMR (CDC 1 3 ) 6 3. 86 (2H, s), 6.86 (1H, ddd, J = 7.8, 2.3, 0.8 Hz), 
7.26-7.37 (2H, m), 7.47 (1H, dd, J = 8. 5, 1.9 Hz), 7.54-7. 64 (2H, m), 
7.74 (1H, d, J = 1.8 Hz) ppm 
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IR (KBr) v 3206, 1456, 1335 cm" 1 
HPLC (220 nm) ffim 85 % (ftftftN) 3. 28 #) 
MS (APCI+, m/e) 289 (M+l) 
Uli 268 

5 3-(6-^o^^>y^itv-;w2-r;w 7~u > (iii 267 ©fc-^to 

(925 mg) , hUx^;l/75> (390 nig) , fb7th'n77> (35 ml).©i&$ 

\z7±?)i?w) f (276 ig) ^STin^fco ifi-rmr^^ifm k 

JfcM&®Z*\Z&%\ itl5 1 Jl/-fh7tFD77> (3:1, v/v) TtttiJLfco 

#$£ji£i n w, mbm*, 7Ki?ji^»b, ^ (M g so 4 ) mm* 

10 MJEES*U »a*tt«[l/T, N-[3-(6-7*a ; E^>^^-y-^-Jl/-2-r;P)7x 
^;W7-th75 H (923 mg, 87 %) 

'H NMR (CDC1 3 ) 6 2.24 (3H, s), 7.34-7.39 (1H, m), 7.45-7. 53 (2H, m), 7.62 
(1H, d, J = 8. 0 Hz), 7.74 (1H, d, J = 1.8 Hz), 7.79-7.84 (1H, m), 7.96- 
8.00 (1H, m), 8.28 (1H, s) ppm 
15 IR (KBr) v 3274, 1663, 1564 cm" 1 

HPLC (220 nm) jftg 86 % (&&B#Fp1 4. 00 #0 
MS (ESI+, m/e) 331 (M+l) 

mmvomt Lxmrnm 267 <D^mt^>v^ ivz □ u f^s^u mmm 
268 (DjsmmcT&Tvmmm 269 oib^^^bfco 

20 Hig^ll 269 

N-[3-(6-7*n ; E^>^t > /-JM-fJW7zr:Jl/]^>X75 H 
HPLC (220 nm) « 89 X (&}#« 4. 72 00 
MS (ESI+, m/e) 393 (M+l) 
H» 270 

25 3-(6-7P ; E^>^^1fy-^-2-r;07^U> (iM 267 (Dit^m) 

(925 mg) , h'JX^75> (490 mg) , 4-y^W5/tf'Jy> (39 mg) , 
fh7tF077> (35 ml) ©MfC^^>7s;i/*:x;i/^DU H (440 mg) £g 

ttfflbfc. «S£ l N JftS, *, &f0fi#7R, *T?03fcife#U t&jR (MgS0 4 ) 
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-fJW7iZJV]^^>7M>75H (686 mg, 58 X) ffill^-'S 

'HNMR (DMSO-de) 6 3.07 (3H, s), 7.44-7.48 (1H, m), 7. 55-7. 63 (2H, m), 
5 7.79 (1H, d, J = 8.8 Hz), 7.90-7.94 (1H, m), 8.08-8.15 (2H, m), 10.13 (1H, 
s) ppm 

IR (KBr) v 3270, 1321, 1159 cm" 1 
HPLC (220 nm) *&&93 % (ft&ftHO 4. 10 #) 
MS (ESI+, m/e) 367 01+ 1) 
10 *&£#!271 

3- (6-7'n^E^> V^1+ \/-;i/-2-r;i/)7-U > (»M 267 <D4k&W) 
(925 mg) ©tfU^> (15 ml) itWV>'7>iX^ (680 mg) £^MTiP 

kFP77> (3: 1, v/v) TfJSfflbfc. «||« 1 N WHt. *, »*WtK, 
15 zkTJli&^U fgft (MgS0 4 ) m> «F«&»JES*b, ^^^IKIT« N-[3- 
(6-^n ; 6"^> % /*4 1 U-y-;W2H , ;W7x-;W-N , -X^;VR* (986 mg, 
86 %) 

'HNMR (DMSO-d,,) «5 1.09 (3H, t, J = 7.2 Hz), 3.15 (2H, quintet, J = 6.7 
Hz), 6.20 (1H, t, J = 5.5 Hz), 7.40-7.60 (3H, m), 7.70-7.78 (2H, m), 8.12 
20 OH, d, J = 1.4 Hz), 8.46 (1H, s), 8.78 (1H, s) ppm 
IR (KBr) v 3281, 1645, 1570 cm"' 
HPLC (220 nm) MM 92 % (Uftmffl 4. 10 #) 
MS (ESI+, m/e) 360 (M+l) 

mmm 272 

25 6-yp ; E-2-(3-^ h^i/7x-JW^>^t^ (MUM 242 CDfc^m) 
(19.45 g) ©i'DD^A (800 ml) illCHllW)! (100.05 g) £ 0 "C 

t?shfu ifiT4^iw, 65 Km mwp%m&it. mm&to**.\z&g. m 

M.T Z0 ftmfrtMMtc&, ^DD^M-fb7kFD77> (4:1, v/v) T 



WO 03/045929 PCT/JP02/12264 

130 

mmbtco mmm&fcfc (M g so 4 ) g&, »»£«es*u »as*RbT, 

3- (6-^ D t^>yt^ *!/-;i/-2-^ 7 1 / (16.46 g, 89 *) 
'H NMR (DMSO-dj) 6 7.03 (1H, ddd, J = 8.2, 2.4, 0.9 Hz), 7.41 OH, t, J = 
7.9 Hz), 7. 54-7. 65 (3H, m), 7.75 (1H, d, J = 8.4 Hz), 8.09 (1H, d, J = 
5 1.8 Hz), 9.95 OH, s) ppm 

IR (KBr) v 3094, 1460, 1300 cm"' 
. HPLC (220 run) ££^97 % (&J#B#r*a 4. 14 #) 
MS (APCI+, m/e) 290 (M+l) 
gmW 273 

10 Z-(^U^>V^^/-)^-2-^M 7x.;-)V mm® 272 (Dit&m 

(1.02 g) ON,N-y^?MJl/A7$F (6 ml) Mil 2-3-H^DA> (0.68 
g) £jRBfc&iJ-#£ (0.63 g) £50T3T«L, 50 tTl. 5 i WIBjftvfri&tf &. 2- 

a-Hyp/t> (0.34 g) tWBtfjvvA (0.31 g) ^iiirau 50 t;Tf$e>fci 

15 1, v/v) TfttBbfco #«Ji&7Kifc, (MgS0 4 ) Mfli£ttEEtf& M 
&i/'J^*;W7A^ D7 h^77^-C#U »KX5 1 ;P-'\^> (l : 20-— 
1:6, v/v) ;r»fflT5®#£«JBE*tllLT, 6-7*Ot-2-(3-^77°n^'>7x 
x;0^>y^-^y-;i/ (896 mg, 77 X) £mitbfco 

l H NMR (CDC1 3 ) 6 1.39 (6H, d, J = 6. 2 Hz), 4.69 (1H, sevenplet, J = 6.0 
20 Hz), 7.08 OH, ddd, J = 8. 4, 2.6, 1.0 Hz), 7.38-7.50 (2H, m), 7.63 (1H, d, 

J = 8.8 Hz), 7.73-7.82 (3H, n) ppm 

IR (KBr) v 2975, 1557, 1265 cm"' 

HPLC (220 nm) 100 % (Ummffl 5. 30 #) 

MS (APCI+, m/e) 332 (M+l) 
25 Wf8«b»t LT^JISM 272 (Dit^mt^mo)7)^)VA^^ h'^ML, 

» 273 oxmzmvT&rFommm 274-279 ofl^t^j&ufc. 

274 

6-7a ; E-2-[3-K+yM+y)7x-;W^>7tW7-;i/ 
HPLC (220 nm) $ifcg 99 % m&mm 6. 33 #) 
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1 

MS (APCI+, m/e) 374 (M+l) 
M1&M 275 

6-^D^E-2- [3- (3-^)17* b*zs) 7 x.~M * >'M*W-)V 
HPLC (220 nm) MS 98 X («J^NfK 5. 90 #) 
5 MS (APCI+, m/e) 360 (M+l) 

mmm 276 

6-? D =E-2- [3- (-> ^ □ ^ >mtt is) 7x'JW^> V^lt *J-)V 
HPLC (220 nm) MS 100 % mmmm 5. 75 #) 
MS (APCI+. m/e) 358 (M+l) 

10 mmm 277 

6-y p^e-2- [3-(v^ d y □ tr;i/^ h 71-JH >^wy-^ 

HPLC (220 nm) MS 99 X (^Rfffl 5. 29 #) 
MS (APCI+, m/e) 344 (M+l) 
$ffi0l 278 

1 5 2- [3- K > *J)Vtt 7 i^;W -6-7nt ^> Wi+!/-Jl' 
HPLC (220 nm) MS 100 % (ftftttlfl 5. 41 &) 
MS (APCI+, m/e) 380 (M+l) 
«M 279 

[3- (6-^P t^>»/mi/-HH' ;W7x/ *~>] ffift t er t-y^;i/ 
20 HPLC (220 nm) MS 100 * (&j$l$M 5. 12 #) 
MS (APCI+, m/e) 404 (M+l) 
280 

[3-(6-7 r P ; E^>\/^^-tf-^-;U-2-rjl/)7xy^5>]@m tert-7*3MU (£% 
279 (ZMbfrfe) (2.22 g) Ofh7tKD77> (10 ml) «4NM- 
25 H#X?Ml/ (50 ml) £JnA, SIT2^^fgffc. KJfcffl£«£*K:aSf. 
9Si^-fh7kHn77> (3:1, v/v) ffijBI 
(MgS0 4 ) ^> *«E*j*JES*b, *gH£ia#LT* [3-(6-7*P^^>7^1ty 
-JV-HJl/)7i/+^]iH (1.27 g, 66 X) fb7tl«D77>-B 
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'HNMR (DMSO-ds) <5 4.83 (2H, s), 7.19-7.25 (1H, m), 7.50-7.64 (3H, m), 
7.76-7.80 (2H, m), 8.12 (1H, d, J = 1.8 Hz) ppm 
1R (KBr) v 2913, 1717, 1327 cm -1 
HPLC (220 nm) MS 99 3! (^JtB#P^ 4. 06 ft) 
5 MS (APCI+, m/e) 348 (M+l) 
281 

[Z-ti-^U'E'OVttW-fr-l-'i M 7i/^y]it (nffiM 280 <D4k& 
m) (1.17 g) ^rh7kh*n77> (35 ml) t^UJ^nUH 
(0.51 g) tN,N-y/f^A7$F (15 ill) £flI»X.fco 2 M 

7th*D77> (11 ml) fc»#U 40 % ^^75>7K»?0t (9 ml) * 0 "CT 

H077> (3 : 1, v/v) T-mitiVtco W«®S*15fe» ISfil (MgS0 4 ) 
«JEES*U ifei^ttbT, • 2-[3-(6-7'Ot^>V't^V'-JH-f;W 7x 

15 /*z/]-ti-*3 L )V7±hTS. H (1.16 g, 96%) £*§fc. 

'HNMR (CDC 1 3 ) 6 2.95 (3H, d, J = 5.0 Hz), 4.61 (2H, s), 6.64 (1H, broad 
s), 7.11 (1H, ddd, J = 8.4, 2.8, 1.2 Hz), 7.45-7.53 (2H, m), 7.64 (1H, d, 
J = 8.0 Hz), 7.76-7, 80 (2H, m), 7.91 (1H, ddd, J = 8.0, 1.4, 0.7 Hz) ppm 
IR (KBr) v 3330, 1678, 1055 cm"' 

20 HPLC (220 nm) ffig. 100 % (fiy$B#ffl 3. 98 
MS (APC1+, m/e) 361 (M+l) 

mmm 273 <Djjm\zmvT$kT<z>9mm 232-284 (Dit&mz&f&vtco 
mmm 282 

25 6-7'P : &-2-(3-(2-^ h+J/I h+'»7i=JW^> , ( /tW-Jl' 
HPLC (220 nm) fcfcg 98 % (ft&ftN 4. 65 #) 
MS (ACPI+, m/e) 348 (M+l) 
H«J 283 

4-(3-(6-^ , P ; E^>y^^\/-;V-2-f ;U) 7i J * is) 7$ >~ h U )V 
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HPLC (220 nm) 98 X (Vmmm 4. 65 #) 
MS (ACPI+, m/e) 357 (M+l) 
$mW 284 

6-^D*-2-(3-<2-*;W* ij y X h*-» 7i-JW^>!/t^l/-JV 
5 HPLC (220 nm) 99 X (^B#W 3. 30 #) 
MS (ACPI+, m/e) 403 (M+l) 

mm^ntvrmmm 46~5i o^t/i^-ffio^n^MUji^b, «m 

1 ©^t2pCT^T0^»J 285-302 ©{b^^^Lfeo -^©1^ 

10 flJIM 285 

2-(3-^^;W7x^;W-6-7x-;l/-lH--f 5^/ [4, 5-b] tf U 
HPLC (220 nm) MS 100 X (&&B#|1.T3. 14 #) 
MS (aPCI+, m/e) 286 (M+l) 

mmm 286 

15 2-(3-X h+y7xZJ|/)-6-7x^JhlM 5^/[4, 5-b] tf U 5» 
HPLC (220 nm) « 96 X 3. 27 #) 

MS (APCI+, m/e) 316 (M+l) 
HMM 287 

6-7i-;H-(3-7°n^^i/7i-JW-lH-r 5^/ [4, 5-b] bf U v> 
20 HPLC (220 nm) MS 97 X 3. 49 #) 

MS (APCI+, m/e) 330 (M+l) 
H»J 288 

2-(3 — T V7 c D^i/7i-JW-6-7ipWH-'f5^/[4 1 5-b] tf'Jy> 
HPLC (220 nm) MS 98 X (##P#ffl 3. 40 #) 
25 MS (APCI+, m/e) 330 (M+l) 
289 

Z-(3-7* h+->7irjW-6-7i-;V-lH-f $ ^^/[4, 5-b] t!U> ? > . 
HPLC (220 nm) MS 98 X (ft&ftffl 3. 68 £>) 
MS (APCI+, m/e) 344 (M+l) 
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» 

mmm 290 

2-(4-^ h+v-3-^^;i/^>v;i/)-6-7x-;WlH-^Syy[4,5-b]tf U v> 
HPLC (220 nm) 99 X (&f#P# ffl 3. 19 #) 
MS (APCI+, m/e) 330 (M+l) 

5 mmm 291 

6- (2- x~;W -2- (3-* 5P^7 x ~)V) -1H-- f 5 [4, 5-b] tf U v 5 > 
HPLC (220 nm) Mft 99 X (&&M 3. 24 #) 
MS (APCI+, m/e) 304 (M+l) 
292 

1 0 2- (3-X h 7 i-JW -6- (2- 7MD7x ~;U) -1H-- T 5 ^7 [4, 5-b] M U v 5 > 
HPLC (220 nm) $6^100 X (#3#« 3. 38 #) 
MS (APCI+, m/e) 334 (M+l) 
H«J 293 

6-(2-7MD7xn;i/)-2-(3-yo^^i/7x^)-lH-'f 5^/[4, 5-b] tf U v 
15 > 

HPLC (220 nm) ftg 99 X (ft&ftlH 3. 60 #) 
MS (APCI+, m/e) 348 (M+l) 
H«J 294 

6- (2-7)V3r U 7 x~;W -2- (3--f V 7° Uifs^y 7 x -1H--T 5 W [4, 5-b] t: 
20 U> J > 

HPLC (220 nm) ffig. 98 X (ftftftHQ 3. 50 ft) 
MS (APCI+, m/e) 348 (M+l) 
MWM 295 

2-(3-7h^v7x-;W-6-(2-7;i/^P7x-;i/)-lH--r5^V[4, 5-b]tfU5» 
25 HPLC (220 nm) 8£g 99 X (&j#P#P^ 3. 79 #) 
MS (APCI+, m/e) 362 (M+l) 
MMM 296 

6-(2-7MD7xrj|/)-2-(4-^ K*5/-3-*3\H^>$W)-lH--f S^/[4, 5-b] 
tfU v> 



Y 

-1 
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HPLC (220 nm) ffiM 98 % (UWVZIR 3. 25 #) 
MS (APCI+, m/e) 348 01+ 1) 

mmrn 297 

6- (2-7 U;W-2-(3-^^7xn;W-lH-f 5^V[4, 5-b] tf U 
5 HPLC (220 nm) fflg 99 X (ffi^pl^K 3. 03 #) 
MS (APCI+, m/e) 276 (M+l) 
298 

2-(3-X h+y7i^)-6-(2-7 'j;!/)-lH--f =^V[4, 5-b] tf U v> 
• HPLC (220 nm) MS 94 X (ftftftffl 3. 20 ft) 
10 MS (APCI+, m/e) 306 (M+l) 
299 

6- (2- 7 U ; W -2- (3-7° D 7j?^F 7 x ~ ;W - 1 H--T 5 ^/ [4, 5-b] If U 5? > 
HPLC (220 nm) MS 95 X («#I$|B! 3. 43 20 
MS (APCI+, m/e) 320 (M+l) 
15 «f!l300 

6- (2- 7 U ; W -2- (3-T V 7' □ # * ^ 7 x ~ ; V) - 1 H-T 5 ? S J [4, 5-b] tf U 5? > 
HPLC (220 nm) 95 X (fiHtBtffi 3. 34 #) 
MS (APCI+, m/e) 320 (M+l) 
HJ6M301 

20 2- (3-7 ^y7i -6- (2- 7 U ;W -1H--T 5 £V [4, 5-b] tf U v> 
HPLC (220 nm) MS 96 % (ft&ftffl 3. 66 #) 
MS (APCI+, m/e) 334 (M+l) 
»M 302 

6-(2-7U;W-2-(4-^ h^v-3-^^;^>v;i/)-lH-r5^V[4,5-b] tf «J3?> 
25 HPLC (220 nm) MS 96 % (fil&ftfK! 3. 06 30 
MS (APCI+, m/e) 320 (M+l) 

&%mntLTmmM 2, io, is, 23 ©<b£4& a >M£if miru 

Sffitil 1 ©#&K2pCTOT<2HJiM303~311 ©-fk^S^bfe. ^©HS, ft 
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mmm 303 

2- (3, 4->>* h ^->^> v;W -6- C (E) -2-7 x-JUf-JW -1H-- f 5 *V [4, 5-b] 
5 tfU^> 

HPLC (220 nm) 100 X («J$P#M 3. 1 7 #) 
MS (APCI+, m/e) 372 (M+l) 
H«J 304 

2- (7 x J * -6- [ (B) -2-7 x -JHf^H -1H--T 5 ^/ [4, 5-b] hT U S> . 

10 > 

HPLC (220 nm) Jfiflf 99 % mmmm 3. 46 #) . 
MS (APCI+, m/e) 328 (M+l) 
305 

2, 6-tfX [(E)-2-7x-;1/Xt v ^;H-1H-T 5 ^V[4, 5-b] tf U v> 
15 HPLC (220 nm) mi 98 % (^B#^ 3. 45 #) 
MS (APCI+, m/e) 324 (M+l) 
HMI306 

6- (2- T-t 7 x -2-(3-^ h^->7i - 1H--T 5 W [4, 5-b] t? U V > 
HPLC (220 nm) 93 % (ftftffiK 2. 97 #) 
20 MS (APCI+, m/e) 344 (M+l) 
«0H 307 

6-(2-7t^7i-;W-2-(3, 4-^^ h*~>^>5Wl-lH->r 5 ^/[4, 5-b] tf U 
*?> 

HPLC (220 nm) fcfcg91 X MR 2. 76 #) 
25 MS (APCI+, m/e) 388 (M+l) 

6-(2-7'fe9 1 ;U7x-;|/)-2-(7xy **>*3\>W-lH--f 5 ^V*[4, 5-b] tf U >>> 
HPLC (220 nm) iftfcg 98 X (ft&BM 3. 05 #) 
MS (APC1+, m/e) 344 (M+l) 
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• MUM 309 

6- (2-7-fe?MV7 i-JW -2- [(E) -2-7 xXJUXx-^MH-f S *V [4, 5-b] tf U 
v> 

HPLC (220 nm) MS 90 X (4£&I$N 3. 04 #) 
5 MS (APCI+, m/e) 340 (M+l) 
«#I310 

2- (3-* y7x^JW -6- (3- tf U -1H— T 5 *V [4, 5-b] fc?U5?> 
HPLC (220 nm) WkU 92 X (&&P#fia 2. 20 #) 
MS (APCI+, m/e) 303 (M+l) 
10 M0II311 

2- (3, 4-5? ;* h * 3/^>3?;W -6- (3- h! U 5?;W -1H— f 5 *V [4, 5-b] M U > 
HPLC (220 nm) l&jg 95 % (&&P$ |RJ 2. 01 #) 
MS CAPCI+. m/e) 347 (M+l) 
aj$84fcR£lvT##09 52-59 ©ft^tf£#«©^D>m£M:^IRU 
15 1 ©^CTCTOTOHifi^J 312-335 (Dik&WjZ&l&LtCa ifciSfcffi 

pxfltt* » § Vi u # 7 a ^ p t h ^7 7 - ic«k bfc. 

«^J312 

2-[3-(A^->;V^v) 7xn;i/]-6-7x->-lH-< 5 7VC4, 5-b] If U v> 
HPLC (220 nm) ®M 99 % (®Wmm 4. 07 #) 
20 MS (APCI+, m/e) 372 (M+l) 
MUM 313 

2- [3- (3-7t-x;1/pT * v0 7 x - ; W -6- 7 x - 1 H--T 5^7 [4, 5-b] If U v > 
HPLC (220 nm) ffift 99 X (fia#P3f|ffl 3. 56 #) 
MS (APCI+, m/e) 342 (M+l) 
25 HJSM314 

2- [3- (3-* h * ~» 7 x =L)V] -6-7 x 1 H-f 5 *V [4, 5-b] tf U 5? > 

HPLC (220 nm) fcfcgf 97 X O&ltlM 3. 86 #) 
MS (APCI+,' m/e) 358 (M+l) 
$M315 
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2-[3-(^^>^;i/^^)7x-;i/]-6-7xn;l/-lH-r5^V[4,5-b] tfUi?> 
HPLC (220 nra) MS 99 X («&TO 3. 89 #) 
MS (APCI+, m/e) 358 (M+l) 
HM316 

5 2-[3-(>'7nM^>;M h+v)7x-;H-6-7x-;i/-lH-f5^V[4,5-b]t!U 

HPLC (220 nm) MS 97 % (&£fB#F«g 4. 1 1 #) 
MS (APCI+, m/e) 384 (M+l) 

10 2-[3-(i^ U^>^)V**>>) 7x-;W-6-7x-;WlH-T 5^/ [4, 5-b] tf U v 

> , 

HPLC (220 nm) MS 99 X 'fftftftM 3. 69 #) 
MS (APCI+, m/e) 356 (M+l) 
HJSM 318 

15 6-7 x ~ )V-2- [3- (2-7 x - )VJL 7 x ~ )V\ -M-f 5 ^ V [4, 5-b] h° U v > 

HPLC (220 nm) MS 98 % (Ummffl 3. 81 #) 
MS (APCI+, m/e) 392 (M+l) 
^00 319 

2-(3-X h*v7x-;U)-6-7x-;U-lH-<$^/[4, 5-b] tf>Jv>> 
20 HPLC (220 nm) MS 96 % (&mmm 3. 33 ft) 
MS (APCI+, m/e) 300 (M+l) 

320 

6-(2-7MP7x-;W-2-[3-(A+yM+y) 7x-;i/)-lH--f 5 ^V*[4, 5-b] 
kfDv> 

25 HPLC (220 nm) MS 98 % (UW TO 4. 18 #) 
MS (APCI+, m/e) 390 (M+l) 
£%09 321 

2-[3-(3-7*^-;P^v) 7x-;W-6-(2-7;^07x-;U)-lH-f =^V[4, 5- 

b]tru~7> 



WO 03/045929 PCT/JP02/12264 

139 

HPLC (220 nm) MS 100 % (ft&BSK 3. 66 #) 
MS (APCH, m/e) 360 (M+l) 

6- (2- 7M07 x - )V) -2- [3- (3-* h+y)7i n;W -1H--T 5 W [4, 5- 
5 b]tf'J^> 

HPLC (220 nm) MS 98 * (Ummm 3. 97 
MS (APCH, m/e) 376 (M+l) 

mmm 323 

6- (2- 7MD7 xZJW -2- [3- >^)V^ ~» 7 x n;W -lH-f 5 $V 

10 [4, 5-b] tf U> ? > 

HPLC (220 nm) MS 97 % (immm 4. 02 #) 

MS (APCH, m/e) 376 (M+l) 

HM324 

2- [3- p ^ ->;m h+^)7i n;w -6- (2- 7)V* P7i - ;W -1H--T 5 #V 

15 [4, 5-b] t!U> ? > 

HPLC (220 nm) MS 98 * (&j$P#K 4. 20 #) 
MS (APCH, m/e) 402 (M+l) 
325 

2-[3-(y^D^> J-)lOr* >-) 7i^JW -6- (2-7M07i XJl/) -1H--T 5 W 
20 [4,5-b]tfU^> 

HPLC (220 nm) MS 98 X (&J#B#Fa1 3. 79 #) 
MS (APCH, m/e) 374 (M+l) 
»M 326 

6-(2-7MD7x n;i/) -2- [3- (2- 7 x ~ ;i/X h * -» 7 x - )V\ -1 H-f 5 ^1/ 
25 [4,5-b] tfUv> 

HPLC (220 nm) MS 99 * (ffi^B#P^ 3. 91 #) 
MS (APCH, m/e) 410 (M+l) 

mmm 327 

2- (3-X h^y7x~JW-6-(2-7Mn7x x;i/) -lH-f 5 ^ V [4, 5-b] If U 5? > 
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HPLC (220 nm) $B£ 99 % (fi8#l$M 3.41 #) 
MS (APCI+, m/e) 318 (M+l) 
Mt&M 328 

6- (2-7 U;W-2-[S-(^5/;^*5/) 7x-;W-lH--f 5^/[4, 5-b] tf U v> 
HPLC (220 nm) M^97 « (ftftftM 4. 07 #) 
MS (APCI+, m/e) 362 (M+l) 
^WJ 329 

2-[3-(3-7*7-n;^=lr>-) 7x~;W-6-(2-7 U Jl^) -1H— f 5 [4, 5-b] M U v> 
HPLC (220 nm) ffift 96 58 (#&B#Fh1 3. 52 ft) 
MS (APCI+, m/e) 332 (M+l) 
«#>J 330 

6-(2-7 U ;W-2-[3-(3-^^;i/7>^>-) 7x-;W-lH-T 5 5-b] tf'J v> 
HPLC (220 nm) m& 96 * (£y#B#F^ 3. 84 ft) 
MS (APCI+, m/e) 348 (M+l) 

mmm m 

6- (2-7 U;0-2-[3-(^^>?;i/^^v) 7x-;i/]-lH--f 5^l/[4, 5-b] t°U 5> 
> 

HPLC (220 nm) U& 99 X («J$Rf FpS3 3. 89 ft) 
MS (APCI+, m/e) 348 (M+l) 
332 

2- [3- ( v ^7 a *s)V* h + y)7i n;W -6- (2-7 U JU) -1H--T 5 ?V [4, 5-b] tf 
■>7> 

HPLC (220 nm) *$^97 % (Uftmffl 4. 10 #) 
MS (APCI+, m/e) 374 (M+l) 

mmm 333 

2-[3-(v^P^>W+y)7i^W-6-(2-7 U;W-lH-r 53>V[4, 5-b] t°'J 

>>> 

HPLC (220 nm) ffi.& 96 * (&}#« 3. 65 ft) 

i 

MS (APCI+, m/e) 346 (M+l) 
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mmm 334 

6- (2-7 U;W-2-[3-(2-7xn;Px h*-» 7xx;W-lHH > ^ ^7 [4, 5-b] If U ^ 

HPLC (220 nm) 96 X (&*tP^ 3. 81 #) 
5 MS (APCI+, m/e) 382 (Mil) 
USSM 335 

2-(3-X9Ml/7xX;i/)-6-(2-7 U JW-lH-f ^^/[4, 5-b] tf'J v> 
HPLC (220 nm) fcfig 94 * (#&» 3. 26 ft) 
MS (APCI+, m/e) 290 (M+l) 

10 mmmnt lt##^j 49 <z>ft-&tii:#®o#p >i&£jgaaftu hji^j 1 o 
■zmzmvx ^rammm 336-351 cd^%^^l^ 0 ^g^ux 

HJSfil 336 

6- (3-7;kt □ 7 i-JW -2- (3--T 7 7o ^ v 7 xx;i,) -lH--f 5 ^ V* [4, 5-b] tf 
15 U~7> 

HPLC (220 nm) mt 99 % (&& W 3. 58 #) 
MS (APCI+, m/e) 348 (M+l) 

mmw 337 

6-(4-7^P7xx;W-2-(3-fy7p^^v7xzi;W-iH-i'$^7[4, 5-b] t° 

20 »J5*> 

HPLC (220 nm) M^lOO % (^tM3.51#) 
MS (APCI+, m/e) 348 (M+l) 
MffiM 338 

6-(2,4-^7;^D7xx;p)-2-(3-ry7p^$/7xx;i,)-iH-f , sy7C4, 5- 

25 b]k°Uv> t 
HPLC (220 nm) *gg 99 X (&&P#F^3.63#) 
MS (APCI+, m/e) 366 (M+l) 

mmm 339 
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6-(3,4-^7MD7i -;W -2- (3--T V 7° □ v 7 x - 1 H-f 5 # V [4, 5- 
b]t:Uv> 

HPLC (220 nm) 100 % (&&Pf frl 3. 68 #) 
MS (APCH, m/e) 366 (M+l) 

5 mmm 340 

6- (2-7 □ D 7 x-;W-2- (3--T V 7°D * v7 x~;W-lH-f 5 *V [4, 5-b] tf U 

v> 

HPLC (220 ni) mS. 99 X (&ftP$ffl 3. 66 #) 
MS (APCH, m/e) 364 (M+l) 
10 ffe&g#l341 

2-(3-^V7°n^v7x-;W-6-[2-(hU7;i/^n^^;W7x-;W-iH--i-^^ 

V[4,5-b]tfU v> 

HPLC (220 nm) US. 98 !S (ftjf B#Fh1 3. 76 #) 
MS (APCH, m/e) 398 (M+l) 

15 mmm m 

2-(3-<V7'a#^^7x-;i/)-6-[3-(hU7;^D^^;W7x^;W-iH-'fa^ 

V[4,5-b]b:U^> 

HPLC (220 nm) 99 % (^ifPf F*1 3. 87 #) 
MS (APCH, m/e) 398 (M+l) 

20 mmm 343 

2-(3 — T V7°0^y7x-JW-6-[4-(K U 7^0^ h^Fv) 7x^;i/]-lH-< 5 
7VR5-b]tfLH7> 

HPLC (220 nm) $&g 99 X (ft&l$fg) 3. 91 #) 
MS (APCH, m/e) 414 (M+l) 
25 H»J 344 

2-(3-< V 7 , 0^y7x-)W-6-(2-^ h+y7x-Jl/)-lH-<$^/[4, 5-b] tf 

HPLC (220 nm) « 100 % mifcmm 3. 41 #) 
MS (APCH, m/e) 360 (M+l) 
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MUM 345 

2-(3-^yyn#*'>7x-;W-6-(3-^h*^7x-;i/)-lH--r5^/[4,B-b]lf 

HPLC (220 nm) « 100 35 3. 50 #) 

5 MS (APCI+, m/e) 360 (M+l) 
346 

6- (i , 3-^ > y v -;i/-5-r ;w -2- (3-< y 70 5/ 7 i^jw -ih — r 5 ^ 

y[4,5-b]tfU v>> 

HPLC (220 nm) 99 25 (&Jf ITO 3. 43 #) 
10 MS (APCI+, m/e) 374 (M+l) 
347 

2- (3~f y 7°P ^^'> 7 x -6- (4- 7 x 7 * ~> 7 x - lH-f a TV [4, 5-bJ 
tf'J-77 

HPLC (220 nm) MM 100 « (^B#W3.96^) 
15 MS (APCI+, m/e) 422 (M+l) 
mt&M 348 

2- (3--f y 7p tf* ->7 x-;w -6- [4- U 3^1^:*) 7 xn;n -m--r a- TV [4, 5- 
b]t?>>7> 

HPLC (220 nm) 100 51! (^jtM 3. 65 #) 
20 MS (APCI+, m/e) 376 (M+l) 
MMffl 349 

3- [2- (3--T 7 7D #*~> 7 x - ;W -1H--T 5 TV [4, 5-b] tf U v 7-6--T ;w ^ >7 

- bu;i/ 

HPLC (220 nm) MS 98 % (&&mffl 3. 51 #) 
25 MS (APC1+, m/e) 355 (M+l) 
350 

N- [3- [2- (3-< 7 7P tf * ~> 7 x~;i/) -IBM" 5 TV [4, 5-b] tf U i? 7-6--T ;W 7 x 
HPLC (220 nm) MS 97 % (^m^ffl 3. 12 ft) 
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MS (APCI+, m/e) 387 (M+l) 

6-(l-^>y7^>-2-^;W-2-(3-^V7 e 0^i,7x-;W-lH--i'5^/[4,5-b] 
h°Uv> 

5 HPLC (220 nm) m& 100 % mW^m 3. 98 #) 
MS (APCI+, m/e) 370 (M+l) 

mm i6i (D^mzmuTixFommm 352-359 o^m^^Lrc. 

H»J352 

10 2-(3, 4->>* h+->^>^;P)-6-(2-7 U )V)~\-^)V-m-^ 5 ^/[4, 5-b] hf U 5? 
> 

HPLC (220 nm) MM 100 % («I2.93 ^) 
MS (ESI+, m/e) 350 (M+l) 
MMW 353 

15 2-(3,4-^ h+y^>y;W-6-(2-7'j;W-l-(2-^ N*vx^)-lH-T 5 ^/ 
[4,5-b]t°U^> 

HPLC (220 nm) fcfig 98 X (&&B#|?S! 3. 10 
MS (ESI+, m/e) 394 (M+l) 
ft«J 354 

20 l-^D^P fc?;M -2- (3, 4- h + >^; W - 6 _ ( 2 - 7 y )V) _ 1H _^ , 
^/[4,5-bJhfUv ? > 

HPLC (220 nm) fcfiftlOO % («&B#Fb1 3. 35 ft) 
MS (ESI+, m/e) 390 (M+l) 
«M 355 

25 2-(3,4-^^h^v^>^)_ 6 -(2-7U;W-l-<y^;MH-^5^/[4,5-b]lf 
U ^> 

HPLC (220 nm) fcfcglOO % (fiy$N5W 3. 44 #) 
. MS (ESI+, m/e) 392 (M+l) 
MMM 356 



V 
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2-(3,4-i^ h^v^>> ? ;V)-6-(2-7U;W-l-(4-^>x-;W-lH--r5^/[4, 5- 
b]t"'Jy> 

HPLC (220 nm) 100 X (#8M$M 3. 50 
MS (ESI+, m/e) 404 (M+l) 
5 MMM 357 

4-[2-(3,4->^ h+S/^>S?;W-6-(2-7«j;W-lff-r 5^/[4, 5-b] fcf U 

HPLC (220 nm) i^«100 X (#J#I$|H! 3. 1 1 
MS (ESI+, m/e) 403 (M+l) 
10 358 

2- (3, 4-^* h * 5/^>s;;W -6- (2-7 U ;W -l-(2-7i^Hfj|/) -lH-f 5 #V 
[4,5-b]t°Uv> 

HPLC (220 nm) $gg 99 X ($&B# m 3. 62 #) 
MS (ESI+, m/e) 440 (M+l) 
15 359 

mm 2-[[2-(3,4->?^ h^^>> ? ;l/)-6-(2-7U;0-lH--f 5^V[4,5-b]tf'J v 

HPLC (220 nm) 100 X (&&B#|H 3. 43 #) 
MS (ESI+, m/e) 484 (M+l) 

20 mmmt vxmmm 359 ©ft^sajRu m»j 157 ©^fc^-cerF 
©*jg^j 360 <Dfc<&®%&mvtzo 

&MM 360 

2- [[2- (3, 4-5>* h*$"S>SW)-6-(2-7 U;W-lH-f 5*V[4, 5-b] tf U v>-l- 

25 HPLC (220 nm) frfifinoo X («SfRfW 3. 21 ^) 
MS (ESI+, m/e) 442 (M+l) 

mmm m (D^mzmvT&rfommw 36i — 366 <D4k&y>iz&i$vtc. 
mmm 36 1 
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2-(3-7'h^5/7i-;V)-6-(2-7 U;i/)-l-*5\"MH-*f 5^V[4, 5-b] tf U v> 
HPLC (220 nm) « 100 X (&&W 3. 48 #) 
MS (APCH, m/e) 348 (M+l) 

nmm 362 

5 2-(3-7*h^>-7xr:;i/)-6-(2-7U;W-l-(2-^ h*^X5P;l/)-lH-^ 5*V[4, 5- 
b]k°Uv> 

HPLC (220 nm) 97 * (&&P#P B 1 3. 63 #) 
MS (APCH, m/e) 392 (M+l) 
363 

10 2- (3-7* h+ y 7 i-JW-1- □ 7n HJM^I/)-6- (2-7 U ;V)-lH-f $ 
[4,5-b]fcfU^> 

HPLC (220 nm) m& 98 % (&&Pf fill 3. 90 #) 
MS (APCH, m/e) 388 (M+l) 
MMM 364 

15 2-(3-7h + i/7x-JW-6-(2-7 U )V)-l-(A-^>^=L)V)-m--( 5 *V [4, 5-b] tf 

HPLC (220 nm) 96 % (fcWWfBl 4. 02 ft) 
MS (APCH, m/e) 402 (M+l) 

mmm 365 

20 4-[2-(3-7* h^'>7o:-;W-6-(2-7 U ^P)-1H — f 5 ^/[4, 5-b] tf U Vy-X-^M 

HPLC (220 nm) |ifcg 99 * (##U$K 3. 59 #) 
MS (APCH, m/e) 401 (M+l) 
%W&\ 366 



25 9*$ 2-[[2-(3-7>^v7x-;W-6-(2-7U;W-lH--r5^y[4,5-b]tfU v>- 

i--f;W^^W7x-ji/ 

HPLC (220 nm) !|S£g 91 % (^J#B#P B l3. 93 ^+) 
MS (APCH, m/e) 482 (M+l) 
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■ Lxmmm 366 (Dit^m^WRh, mmm 157 oyfimzmcTur 

367 pfc&M&fn&LtCo 
MMM 367 

2- [ [2- (3-7* h 7 x - ;]/) -6- (2-7 U ;W -1H--T 5 [4, 5-b] tf U V >-\-4 
5 JH^fM7x;-JV 

HPLC (220 nm) H&B. 97 % (ftftftlH) 3. 85 #) 
MS (ESI+, m/e) 440 (M+l) 

mm^ntLxm^m 6o~66 oib-&«t#a©#p>K*jgia^b> h»j 

214 ©^(C2PDTOT©«M 368-380 *©|8k 

. fee 

. »#U68 

HPLC (220 nm) MS 98 X (ftftftHU 5. 04 #) 
15 MS (ESI+, m/e) 302 (M+l) 
111 369 

2- [ (E) -2- (3-7MD7I-JW If-JW -5-7 x-JK > V^lf V*-;i/ 
HPLC (220 nm) MS 98 % (ftftftlR) 5. 15 #) 
MS (ESI+, m/e) 316 (M+l) 
20 HWJ370 

2-[(E)-2-(2-7MD7xrjl/)lT^W-5-7x-jK> l /W > /-^ 
HPLC (220 nm) MS 97 % (^JtP#^1 5. 24 #) 
MS (ESI+, m/e) 316 (M+l) 
H»J 371 

25 2- [ (E) -2- (3, 4- v 7 □ □ 7 x - )V) Ir-iW -5-7x"JK>Wlj- 
HPLC (220 nm) MS 91 X (&&«5.44#) 
MS (ESI+, m/e) 366 (M+l) 
^ffiM 372 

2- [ (e) -2- (4-* x ~;u) jl^-j w -5- 7 x - > 1/ 
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HPLC (220 nm) JffiglOO X (fia#KflW 5. 37 
MS (ESI+, m/e) 321 (M+l) 

$mm 373 

5-7 x ~;l/-2- [ (B) -2- [3- ( h U 7 )l* D ;* h ~» 7 i-JV] It-JW 77** 

5 tf-7-;u 

HPLC (220 nm) ffiMM % (^TO 5.42 #) 
MS (ESI+, m/e) 382 (M+l) 
HJSM 374 

5-(2-7 U Jl/)-2-(3-^ h+^>7i^)^>yt^y-jv 

10 HPLC (220 nm) 99 % (Vffim 4. 82 #) 
MS (BSI+, m/e) 292 (M+l) 
SIM 3 7 5 

2- [ (E)-2- (HPD 7i-jW X^-;W-5-(2-7 u ;w *>VttW-)V 
HPLC (220 nm) 99 % (&j#B#f!9 5. 21 #) 
15 MS (ESI+, m/e) 322 (M+l) 
376 

2-[(E)-2-(3-7Jl'tD7x-J|/)Xf-JV]-5-(2-7U;i/)^>^ : l i '!+y--)l/ ' 
HPLC (220 nm) ffiM 90 X («& BtPel 4.96 5+) 
MS (ESI+, m/e) 306 (M+l) 
20 HJSM 377 

2- [ (e) -2- (2-7;^ a 7i-;w if-JM -5- (2-7 u ;w ^ >7^u-»/— ;p 

HPLC (220 nm) 100 X (fi9*«rM 5. 03 
MS (ESI+, m/e) 306 (M+l) 
H»J 378 

25 2- [ (E) -2- (3, 4-77 □ □ 7x^JI/) If-JW -5- (2-7 'J ;W ^ 77;t*-t+7->>l<' 
HPLC (220 nm) 95 X (##P#IW 5,46 #) 
MS (ESI+, m/e) 356 (M+l) 

nmm 379 

5- (2- 7 U ; W -2- [ (E) -2- (4-* 7 x ~JU) if-J W ^ > 7**1* 7-^ 
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HPLC (220 nm) 99 X (&&M5.17#) 
MS (ESI+, m/e) 302 (M+l) 

mum 380 

5- (2-7 U M -2- [ (E) -2- [3-(h'J7Mo^h* ~» 7 x~;|/| Ij-iW ^ > 

*t+7-;u 

HPLC (220 nm) fcfcS 99 % (^W 5. 24 #) 
MS (ESI+, m/e) 372 (M+l) 

mmwrntLTrnmuz, 45, 6o©fc£ti<h&«©#n7i!£M»u n 

MM 214 (D^(C^i;Tj^T©«M 381-389 (D^^^^bfco & 
g«CTS^^^Vi^>U*y;^7^^0Thy^7^-ti;^»®^ll 

&%09 381 

2- (3-* h ^ v- 7 x - ; V) -5- [(E) -2-7 x -JHf-iW ^ > 
HPLC (220 nm) MS 99 % (f»15.38^) 
MS (APCI+, m/e) 328 (M+l) 
382 

2, 5-tf7 [(E) -2-7 x^Jl/If-JW^>7t+1^/-^ 
HPLC (220 nm) 93 X ({fcitBtlS 5. 38 #) 
MS (APCI+, m/e) 324 (M+l) 

mmm 383 

2- [ (E) -2- (2, 4-7 7;i/^ P 7 x ~ ;W If^iW -5- [ (E) -2-7 i-JUf-JH ^ 7 

7**-y-7-;i/ 

HPLC (220 nm) *&& 99 % (A^I^IRI 5. 21 #) 
MS (APCI+, m/e) 360 (M+l) 
£tt0S 384 

HPLC (220 nm) $&g 93 % (#J$l$ra 4. 61 #) 
MS (APC1+, m/e) 344 (M+l) 
«0J 385 
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5- (2-7t?^7i^W -2- [ (E) -2-7 x-^Xf^W ^ 
HPLC (220 nm) fflM 92 * (^P#^ 4. 73 #> 
MS (APCI+, m/e) 340 (M+l) 
Uli 386 

5 5- (2-7^)17 x ~ )V) -2- [ (E) -2- (2, 4-77,11^ P 7i^W If^JW ^ >'M 

HPLC (220 nm) MS 86 X O&Jf Rf ^ 4. 86 #) 
MS (APCI+, m/e) 376 (M+l) 
387 

10 2-(3-* h+->7o:-;0-5-(3-tfU> ? ;W^>\/^1^V r -^ 
HPLC (220 nm) ijS&g? 97 * (^B#Pb1 3. 04 #) 
MS (APC1+, m/e) 303 (M+l) 
388 

2- c (e) -2-7 x -jHf-JW -5- (3- tf u i > v*;f v*- ;i/ 

15 HPLC (220 nm) jftg 99 % (^#B#^3.21#) 
MS (APC1+, m/e) 299 (M+l) 
nMM 389 

2- [(E) -2- (2, 4-^7MD7i-;W (3- If U SW) ^>*/^1tl/- 

)V 

20 HPLC (220 nm) ^98 % (#y#l$P^ 3. 32 ft) 
MS (APCI+, m/e) 335 (M+l) 

m^ntLxmmi 67-72, 242-243 oit^ty ^^u>m 

£SIRU ili 214 ©7jSCTCT^T©M^!J 390-397 

25 zmmzmnvtco 
mmm 390 

2- (3- * Y * v 7 x -)V) -6-7i^M> V*:**^/-^ 
HPLC (220 nm) ®M 99 X (Ummm 5. 06 #) 
MS (APCI+, m/e) 302 (M+l) 



WO 03/045929 PCT/JP02/1 2264 

151 

$mm 391 

2- (4-7 P □ <>-J)V) -6-7 x-Jl/^ >V^*+h V*-;i' 
HPLC (220 nm) fflg. 98 * MIDI 4. 98 #0 
MS (APCH, m/e) 320 (M+l) 
5 $tttff392 

6-7 X-J1/-2- [ (E) -2-7 x 'Jl/If-iW > VttW-fr 
HPLC (220 nm) «98 X (fiHflSIB 5.16 00 
MS (APCH, m/e) 298 (M+l) 
g%09 393 

10 2- [ (E) -2- (2, 4- v 7M07i ~)V) Ir-iW -6- 7 x > 
HPLC (220 nm) 99 X PtK 5. 28 0) 
MS (APCH, m/e) 334 (M+l) 
394 

2- [ (E) -2-(2-7MD7x n;i/) Ir-JW -6- 7 x -)V1 > 7^^^^/-^ 
15 HPLC (220 nm) MM 97 X (fiiJ#KfW 5. 26 ^) 
MS (APCH, m/e) 316 (M+l) 
395 

6-7 x-;W2- [ (E) -2- [4- ( HJ 7 ;M" D * ?)V) 7 x-iW Xf^W ^ > 

20 HPLC (220 nm) ®M 90 * (ftftl&M 5. 42 0) 
MS (APCH, m/e) 366 (M+l) 
396 

6-7 x-;U-2- (2-y x.-)lX.^)V)^>V°ttW*-)l' 
HPLC (220 nm) « 99 X (£&# Ptffl 4. 92 #) 
25 MS (APCH, m/e) 300 (M+l) 
«#>J 397 

2- (2-^- 7 ?\) V) -6- 7 x - > Vttl? 
HPLC (220 nm) Mfi 97 X (^Jt^M 5. 58 0) 
• MS (APCH, m/e) 322 (M+l) 
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mmm 398 

6-^D ; E-2-(3-Xh+y7xZ;i/)^>ytW!/-^ (MMM 242 <Dfc#m 
(137 mg) , 2-(h*)73 L )VZ?=.)V)7 7> (321 mg) , v7nptf7(hU7x 
-;i^77^ »/\°^:77A(II) (24 mg) , M-^^jl/^kkT^ F (4.5 

^A-cmttivtco mmm&m. &m (Mgso 4 ) ^ 

U*^W7A^n7h^77^-iC#U SiX?J^-A^> (1:9, v/v) 

T»miti?%mfr*MmmmLTnt>nz>$}iM i &n®.VT. e-a-7 y ;w-2-(3-;< 

h^ri/7xn;W^>y^+hy-;i, (76 mg, 58 %) £#fco 
10 'H NMR (CDC 1 3 ) 6 3.93 (3H, s), 6.52 (1H, dd, J = 3. 2, 1.8 Hz), 6.72 (1H, 

dd, J = 3.4, 0.8 Hz), 7.10 (1H, ddd, J = 8.3, 2.5, 0.6 Hz), 7.45 (1H, t, 

J = 7.8 Hz), 7,52 (IB, dd, J = 1.8, 0.8 Hz), 7.66-7.89 (5H, m) ppm • 

HPLC (220 nm) 99 % (Gmmm 4. 86 #) 

MS (APCI+, m/e) 292 (M+l) 
15 ffi%%K<*;LT##M 67-72, MMM 243-255 Oit^mt 2-(MJ73MM^ 

-)1)7 7>ZW${L, MMM 398 (D'jf&lZ^CT&LTOMIfoffl 399—416 <DfcS 

nmm 399 

20 2-(hdd^> i?) v) -6- (2-7 u ;w ^ > 7^*++ y*— ;i/ 

HPLC (220 nm) US. 100 * (fiy$Fl$M4. 78 
MS (APCH, m/e) 310 (M+l) 

. 6- (2-7 U )V) -2- [ (E) -2-7 x XJUj-JW > l/**^/-^ 
25 HPLC (220 nm) m& 99 % (&&M 4. 97 #) 
MS (APCH, m/e) 288 (M+l) 

mmm 401 

2- [ (E) -2- (2, 4-;77 ;M" □ 7 x nJW Xj-iW -6- (2- 7 U )V> O'/ttl^J-)]/ 
HPLC (220 nm) $&&99 % (&&B#fia 5. 09 #) 
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MS (APCI+, m/e) 324 (M+l) 
MMM 402 

2- [(E) -2- (2-7MD7x-;W JLt-)V) -6- (2-7 U ;W ^>y**1+ 
HPLC (220 nm) « 99 % (ft&ftffl 5. 06 
5 MS (APCI+, m/e) 306 (M+l) 
»M 403 

6- (2- 7 U ; W -2- [ (E) -2- [4- ( h >J 7 ^ D * 7x-JWlf-JW^>^ 

HPLC (220 nm) ^100 * (ft$l9m5.23&) 
10 MS (APCI+, m/e) 356 (M+l) 

mnm m 

6- (2-7 U ;W -2- (2-7i-;H^) *>VttW—)V 
HPLC (220 nm) MS? 99 % <M8mm 4. 72 ft) 
MS (APCI+, m/e) 290 (M+l) 

15 mmm 

6- (2-7 U ;w -2- (2-^7^;W ^ >V*tt\/-)l, 
HPLC (220 nm) MS 100 % (ff«f«F(B 5. 37 
MS (APCI+, m/e) 312 (M+l) 
«M 406 

20 6-(2-7U;0-2-7x-;i/^>\/^1f7-;P 
HPLC (220 nm) ffift 100 % («J*Kp|H 4.81 ^) 
MS (APCI+, m/e) 262 (M+l) 
407 

6- (2-7 U ;W -2- (3-/ 7 x ^ 7 y*-*-^/-^ 
25 HPLC (220 nm) gsfig 99 X (##I5IH| 5. 07 #) 
MS (APCI+, m/e) 276 (M+l) 

6-(2-7U;W-2-(4-^ h^i/7x-;U)^>7^t+7-;i, 
HPLC (220 nm) 98 X 4. 78 #) ' 
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MS (APCI+, m/e) 292 (Mil) 
WS&M 409 

2- (3,4-> ? ^ h^v7x-Jl/)-6-(2-7U;0^>V^^y-;i/ 
HPLC (220 nm) MS 98 X (&&B#re 4. 50 #) 

5 MS (APCI+, m/e) 322 (M+l) 
*MM410 

6- (2- 7 U ;W -2- (2-* h *->7 x 1 > 
HPLC (220 nm) MS 99 % (ftftftflQ 4. 42 #) • 
MS (APCI+, m/e) 292 (M+l) 
10 HJSM411 

6- (2-7 U )V) -2- (3, 4, 5- h U * h * ~> 7 x~;W ^ > V^+f- V*-JV 
HPLC (220 nm) MS 99 X 4. 58 #) 

MS (APCI+, m/e) 352 (M+l) 
HI&M412 

15 2-(3-7M0 7x ~)V) -6- (2- 7 U )V) 1 > V^lt V*-;l" 
HPLC (220 nm) MS 98 % (ftftftDQ 4. 96 #) 
MS (APCI+, m/e) 280 (M+l) 
H»J413 

6- (2- 7 U ; W -2-[3-(hU7MD^fJ0 7i —) W ^ > V 
20 HPLC (220 ni) MS 98 X (##P#|B! 5. 21 ft) 
MS (APCI+, m/e) 330 (M+l) 
HWJ414 

6- (2- 7 U ;W -2- [3- (hU7MD^h+y)7i -;W ^ > 7***1* V*-;i/ 
HPLC (220 nm) MS 99 % (®Wmffl5.2Sft) 
25 MS (APCI+, m/e) 346 (M+l) 
HJ6M415 

3- [6- (2-7 v )V)s<>v**W~)V-2-( ;w^>y- h u;i/ 

HPLC (220 nm) MS 98 X 4. 63 ft) 

MS (APC1+, m/e) 287 (M+l) 
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2-03-:/ h^'>7x^JW-6-(2-7 U )l)1>*M*yr\r-)V 
HPLC (220 nm) jffig 99 X 5. 60 #) 

MS (APCI+, m/e) 334 (M+l) 

ffi^KtbTHWJ 242, 244-255 ©ft£#f£&;fl0#a>m£MMftU 

ni&^i 214 w%m\zmcx ommm 417-448 ©^tj^^tyc. 



417 

10 6-(2-7MD7i^V)-2-(3-^ h+y7xr:;W<>>/W 1 /-;i' 
HPLC (220 nm) fcfcg 95 % (&&($ W 5. 01 #) 
MS (APCI+, m/e) 320 (M+l) 
«#J418 

6-(2-7Mu7x -2- y x > v^+UV— ;p 

15 HPLC (220 nm) 100 % (Umm 5. 02 #) 

MS (APCI+, m/e) 290 (M+l) 

«#1419 , . 

6- (2-7^^-n y x =JW -2- (3-^ ?)V7 x - ;W >V**rtr s /—fr 

HPLC (220 nm) MS 99 X (M&V$tiR 5. 26 #) 
20 MS (APCI+, m/e) 304 (M+l) 

HJS09 420 

6-(2-7Mn7i W -2- (4-^h+y7xr;i/)^> V^-^lt 
HPLC (220 nm) Mlft 97 % (&mmm 4. 97 
MS (APCI+, m/e) 320 (M+l) 
25 HJIf!l421 

2-(3,4-y/h^y7x ~ )V) -6-(2-7MD7x ^ > 
HPLC (220 nm) 97 % («B#W 4. 71 #) 
MS (APCI+, m/e) 350 (M+l) 
H2&#!j 422 
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6- (2-7 a 7 xz;i/) -2- (2-* h*~s7 x ^>7^-^r1J- % /-;u 

HPLC (220 nm) MS 100 X («Jt^4.63^) 
MS (APCI+, m/e) 320 (M+l) 

5 6-(2-7MO 7 x-JW-2-(3, 4, 5- h U ^ h+->7 x-JW 
HPLC (220 nm) MS 100 X (##l$m 4. 79 $» 
MS (APCI+, m/e) 380 (M+l) 
424 

6-(2-7J^U7 x^W-2-(3-7Jl/t07x^W^>7Wy-^ 
10 HPLC (220 nm) MS 99 X (§»15.13^) 
MS (APCI+, m/e) 308 (M+l) 
HWJ425 

6- (2-7MP7x^JW -2- [3- ( b U 7fr*U 7 x-;W s<>*/ttW- 
)V 

15 HPLC (220 nm) MS 99 X (fiHWSW 5. 37 #) 
MS (APCI+, m/e) 358 (M+l) 
^JS^il 426 

6- (2-7;^ P 7 x^JW -2- [3- ( h U 7 )V*U * h * ~» 7 x =;W ^ > % S*ttV 
■ -)V 

20 HPLC (220 nm) MS 100 X (#J*l$nB 5". 43 
MS (APCI+, m/e) 374 (M+l) 
HJiM 427 

3- [6- (2-7;]/* n 7 xzjw sovttvz-fr-i-^ )V\ i>v~h u ;v 

HPLC (220 nm) MS 99 X (&&R#ffl 4. 81 #) 
25 MS (APCI+, m/e) 315 (M+l) 

mmm m 

2- (3-* h * is 7 xn;W -6- [2-(hU7Mn/ 7 x n;M ^ ^/ttW- 
)V 

HPLC (220 nm) MS 100 X (fiUtlffl 5. 09 #) 
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MS (APCI+, m/e) 370 (M+l) 

2- 7 x ^;P-6- [2-(hU7MD^fjW7x ~ M < > lAt+tf V~)V 
HPLC (220 nm) MS 100 % (#&Pf ^ 5. 08 #) 
5 MS (APCH, m/e) 340 (M+l) 
«M43'0 

2- (3-* ^)V7 xnj0-6-[2-(hij7MD^^JV)7x ^ > l/^^lf 
HPLC (220 nm) MS 100 X (#&M5.32#) 
MS (APCH, m/e) 354 (M+l) 
10 HSSf!l431 

2- (4-* h^>7 x - M -6- [2- ( HJ 7 ju^ o * 7 x - ;H ^ y y^i+V- 

)V 

HPLC (220 nm) « 99 S (##fl#|H! 5. 08 ft) 
MS (APCH, m/e) 370 (M+l) 

15 mum 432 

2-(3,4-y7h^y7i ~;i/ v ) -6- [2- U> >J 7^ □ ;* ^)V) 7 x ^ > VttV 

HPLC (220 nm) MS 100 % («^BfK4.83^) 
MS (APCH, m/e) 400 (M+l) 
20 Mi&M 433 

2- (2- ;* h ^ ~> 7 i-JW -6- [2- ( h U 7 )l^r O * ^)V) 7 x - ; W ^ > /^^U- y- 

HPLC (220 nm) « 100 % (^BtK 4. 78 #) 
MS (APCH, m/e) 370 (M+l) 
25 HM434 

6- [2- (+'J7MD^ 5P;i/) 7 x ~)V\ -2- (3, 4, 5- HJ ^ h 7 x ~;U) ^ >7^" 

+i+7-;i/ 

HPLC (220 nm) « 99 % (&Jf«4.91#) 
MS (APCH, m/e) 430 (M+l) 
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$mW 435 

2-(3-7;i/^o7xr:;i/)-6-[2-(hU7;^D^5 1 ;W7x-;w^>y^«y-y-- 
Jl 

HPLC (220 nm) mm 100 % (UWmm 5. 22 ft) 
5 MS (APCI+, m/e) 358 (M+l) 
HJS^J 436 

6-[2-( h U 7MD/^)7x-JW-2-[3-(h U 7)l*U /^)7x~jW^> 

. HPLC (220 nm) mm 99 X (ftft!$|tQ 5. 43 #) 
10 MS (APCI+, m/e) 408 (M+l) 
&K£fll437 

2- [3-( h U 7;P*C^ h*y) 7xz;W-6-[2-(f •j 7Jl'tD^^)7x^]A 

HPLC (220 nm) M^lOO % («& Bfffl 5. 49 #) 
15 MS CAPCI+, m/e) 424 (M+l) 

3- [6-[2-(hU7Jl/tD/^)7x-jW^> Vttv y-;i^2--r ;W^>>/~h 

HPLC (220 nm) ffift99.X (#f$l$|K| 4. 92 #) 
20 MS (APCI+, m/e) 365 (M+l) 
IM 439 

2, 6-t:7> (3-* h+y7iZJW^>'/t+t« 
HPLC (220 nm) mm 93 X (ft&ftPB 4. 97 #) 
MS (APCI+, m/e) 332 (M+l) 
25 H»J 440 

6- (3-* h+y7x - ;p) -2-7 xzjH > 
HPLC (220 nm) fcfig 98 % (ftftftDQ 4. 95 ft) 
MS (APCI+, m/e) 302 (M+l) 
441 
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6- (3-* h^v7x-jW-2-(3-^5 1 Jl/7x-;i/)^>V , ^^+hV , -;i/ 
HPLC (220 nm) MS 99 X Wffimm 5, 20 #) 
MS (APCI+, m/e) 316 01+ 1) 
mt&W 442 

5 6-(3-* h¥i/7xn;P)-2-(4-^ h+y7x-JW^>^W-;P 
HPLC (220 nm) ft&ft 98 X (ftftBSIHH. 94 #) 
MS (APCI+, m/e) 332 (M+l) 
^iSSfli 443 

2-(3,4-S?* h=^>7xn;|/)-6-(3-* h+5/7x-;W^>»;tW-;p 
10 HPLC (220 nm) 91 % (m$V$M 4. 67 
MS (APCI+, m/e) 362 (M+l) 

2- (2-* h^->7x-;w-6-(3-^ h^^7i-;W^>yt+^y-;i/ 

HPLC (220 nm) 93 X (ft&ftffl 4. 59 #) 
15 MS (APCI+, m/e) 332 (M+l) 

mnw 445 

2- (3-7 ;m- d y x - ;W -6-(3-^h^y7i ~;w ^ y V**W-)i, 

HPLC (220 nm) m8Z 97 X (&&« 5. 08 ft) 
MS (APCI+, m/e) 320 (M+l) 
20 HJg^J 446 

6-(3-^ h+y7xr;W-2-[3-(h'j7JI/tD^5 1 ;W7x-;W^>y^ij-y- 

HPLC (220 nm) MM 100 I (Wf B l5.34^) 
MS (APCI+, m/e) 370 (M+l) 
25 £JS09 447 

6- (3-* h 7 x -;U) -2- [3- ( h >J 7)1* a * h * *» 7x~JH^ >V**W 
-)V 

HPLC (220 nm) US. 99 X (ftftftffl 5. 40 £) 
MS (APCI+, m/e) 386 (M+l) 
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3- [6- (3-* h*~>7 x-Jl/) ^>'M^D"/^-)V-2-^ M ^>!/-h u )V 
HPLC (220 nm) ffl,B. 100 % (Ugf9$m 4. 80 #) 
MS (APCI+, m/e) 327 (M+l) 
5 m^W«hbT«f!l 256-271 ©fc£tl<h 2-(h'J^M3 7 ^V)7 7>l; 
SftU $JS0!l 398 ©#fcfc!pt;T«T©£Jfi08 449-464 ©ftl^S^Ufc. 

^i&#J 449 

10 6- (2-7 u ;w -2- [3- [ ( h u 7)i*n* j-M tti 7 x - ;W ^ >V*tt 

HPLC (220 nm) « 96 % (&J#Pf IS 5. 41 #) 
MS (APCI+, m/e) 362 (M+l) 
MffiM 450 

2- [3-7;i/^ P -5- ( h U 7)1* P * 7 x~;W -6- (2-7 U ;w 1>*/ttW 

15 

HPLC (220 nm) mS. 93 X (fiySftM 5. 32 ft) 

MS (APCI+, m/e) 348 (M+l) 

*&l#|451 

2- (3-X h + y7x-jV) -6- (2-7 U ;W ^ > 7*^+*^-^ 
20 HPLC (220 nm) US. 98 X (ftSfl^W 5. 06 ft) 
MS (APCI+, m/e) 306 (M+l) 

mmm 452 

2- [3, 5-tf7 ( h U 7Mo^fjW7xZ;i/]-6-(2-7 U;W)^>!/*^/-;i/ 
HPLC (220 nm) 93 % (fiH#l#|H! 5. 55 #) 
25 MS (APCI+, m/e) 398 (M+l) 

mnm 453 

2- (3, 5-/7M P 7x-;W -6- (2-7 U )V) 1 >l/^1t 
HPLC (220 nm) ®M 95 X (&*#« 5. 14 #) 
MS (APCI+, m/e) 298 (M+l) 
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Hi£#!454 

6-(2-7 'J ;W-2-(3-7x;^V7i-JW^>y*^/-Jl/ 
HPLC (220 nm) JfcftlOO X (flU^E 5.43 
MS (APCI+, m/e) 354 (M+l) 

5 mmm 455 

6- (2-7 U )V) -2- (5-* ^;i/-2-3=-X - )V) 'OVttW—A' 
HPLC (220 nm) ISfcSlOO X (ftftftN 4. 91 #0 
MS (APCH, m/e) 282 (M+l) 
mfifll 456 

io 2-(i-^> , /7^>-2-f;w-6-(2-7U;W^>V , ^u-V-;v 

HPLC (220 nm) mM 99 X ({£& Ptlffl 4. 95 #) 
MS (APCH, m/e) 302 (M+l) 
#»J 457 

2- (l-'OVW 7 x >-2--f ;W-6- (2-7 U ;W ^ >V ttW-JV 
15 HPLC (220 nm) MS 100 X (fiy$P#IW 5. 30 20 

MS (APCH, m/e) 318 (M+l) 

mmm 458 

6- [6- (2-7 U )V) )V\ *;v> 
HPLC (220 nm) ffig 100 X (&tm B3 3. 51 2) 
20 MS (APCH, m/e) 313 (M+l) 
fffiM 459 

6- (2-7 U ;l0-2- (3-~ b O 7x-JW^>yW 4 /-)l' 
HPLC (220 nm) 100 X (&gfBf P*3 4. 82 20 
MS (APCH, m/e) 307 (M+l) 
25 460 

3- [6- (2-7 ij wi/-;H"f ;w 7-u > 

HPLC (220 nm) fc&g 92 X 3. 37 2) 

MS (APCH, m/e) 277 (M+l) 
461 
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N-[3-[6-(2-7'j;W^>V^ity-;W2--r;W7x-;W7-fe h7^ F 
HPLC (220 Dm) ftft 83 % (U&mm 4. 08 #) 
MS (APCI+, m/e) 319 (M+l) 
^1SM462 

5 N-[3-[6-(2-7U;W^>y^ity-;W2-<;i/]7x-;W^>X75 H 

HPLC (220 nm) MS 86 % mwmm 4. 72 #) 
MS (APCI+, m/e) 381 (M+l) 
463 

N- [3- [6- (2- 7 U ;i/) ^ > V^*t^./-;i/-2-f ;W 7 xn;W ^^>7M>75H 
10 HPLC (220 nm) WS. 92 * (^P#P^ 4. 16 #) 
MS (APCI+, m/e) 355 (M+l) 
HiSM464 

N-X^;WN' -[3- [6- (2-7 U ^> 1 /t*1ty-JH-'f JW 7 x-jW S$ 
HPLC (220 nm) ®M 95 * (&jt»4.16#) 
15 MS (APCI+, m/e) 348 (M+l) 

mm^Kthxmmm 256-271 ©^t/<h 2-7^0 7^-)i#u>m*m 

^L, ll»d214(D7jSCTDT^T©«fH65~480 cD^'&%$^bfco ^ 
20 »J 465 

6- (2- 7Mn7x -;i/) -2- [3- [ ( h U 7)V*U* 3^] 7 x ~ ^ >V ^ 

HPLC (220 nm) mS. 99 * («Bf F^ 5. 56 ft) 
MS (APCI+, m/e) 390 (M+l) 
25 MMM 466 

6- (2- 7MD7x ~;i/) -2- [3- 7 )V^T n-5-(hU7 ^ □ * 7 x ~)V\ ^ > 

HPLC (220 nm) ffig 97 X (#81$ WJ 5. 46 4+) 
MS (APCI+, m/e) 376 (M+l) 
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MMM 467 

2- (3-X h+v7 x^JW -6- (2-7;V^*P 7x^)^>'^-ity-Jl/ 
HPLC (220 nm) m& 96 X (fiMtKPW 5. 23 #) 
MS (APCI+, m/e) 334 (M+l) 
5 IM1 468 

2- [3, 5-tfX (h U 7;^n^5 1 ;W 7 x-;H-6- (2-7)^ O 7 x-JW t^r 

HPLC (220 nm) MM 99 % (#Jf RSiS 5. 68 #) 
MS (APCI+, m/e) 426 (M+l) 
10 HJ&0I469 

2-(3,5-^7MD7x ~; w -6-(2-7Mn7x ^ > 

HPLC (220 nm) 100 X (&j#l$|H! 5. 29 #) 
MS (APCI+, m/e) 326 (M+l) 
SKEttM 470 

15 6-(2-7M07x^jW-2-(3-7x/^>'7x-JW^> > /W 4 /-^ 
HPLC (220 nm) ®M 100 X (&J#Rf ffl 5. 57 
MS (APCI+, m/e) 382 (M+l) 
' &Bm 471 

6- (2-7Mn7 x-;w -2- (5-^^;i/-2-^x ^ >y^-^+hy-;i/ 

20 HPLC (220 nm) i£s£g 99 % (ffi&Bfffi 5. 08 #) 
MS (APCI+, m/e) 310 (M+l) 

2-(l-^> % /7 5 >-2— T ;W -6- (2-7;i/^D 7 x-Jl/)^>^+D-^/-;P 
HPLC (220 nm) *fig97 X («J*RpW 5. 12#) 
25 MS (APCI+, m/e) 330 (M+l) 
HM473 

2-(i-^>yg L ^-7x>-2-r;w-6-(2-7j^a7x-;i/)^>yt^y-;v 

HPLC (220 nm) $£$100 % (fi83WfM 5. 44 #) 
MS (APCI+, m/e) 346 (M+l) 
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MM 474 

6-[6-(2-7;^P7x-;i/)^>y^tJ-y-;i / -2-^ji / ]^y ij > 
HPLC (220 nm) 99 ii! (^pf^ 3. T4 
MS (APCI+, m/e) 341 (M+l) 

5 nmrn 475 

6-(2-7MD7x"jW-2-(3-- hayx.-)V)^>V^^/-)l 
HPLC (220 nm) fcKfinOO % (&&P$p H l4. 99 #) 
MS (APCI+, m/e) 335 (M+l) 
MMM 476 

HPLC (220 nm) MS 97 * (ft&l$|Kl 3. 62 #) 
MS (APCI+, m/e) 305 (M+l) 
H»J 477 

N- [3- [6-(2-7MD7x ^ > V^tf >/- ;u-2--f ;W7x-JH7th75 
15 H 

HPLC (220 nm) MS 90 % (mm$l 4. 28 #) 
MS (APCI+, m/e) 347 (M+l) 
MteM 478 

N- [3- [6- (2-7MD7i < > t/-^-2~f ;W7x" ;W ^ >X7 S 
20 K 

HPLC (220 nm) MS 87 X («»B#^ 4. 88 #) 
MS (APCI+, m/e) 409 (M+l) 
HJSfcl 479 

N-[3-[6-(2-7MD7x-;i/)^>7^t>/-;H-'f;W7x-;W^7>7jI, 
25 )tc>75 H 

HPLC (220 nm) MS 95 X (UWmffl 4. 35 #) 
MS (APCH, m/e) 383 (M+l) 
«M 480 
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N-X^;P-N' -[3- [6- (2-7iVt O 7 x 7 x^;W 

HPLC (220 nm) tfft 96 % mmmm 4. 36 #) 
MS (APCI+, m/e) 376 (M+l) 

a&u mmm m (D^mzmcx&rfommM 48i~488 <D{t&ni&&i&vit. 

jM k j£ d TSSi & 3 U # 5> A 7 D T h 7*7 7 - J; 
HJS0M81 

10 6- (2-7 U ;W -2- (3--f V 7n*+y7 x n;W ^7 1/^1+ lA-;P 
HPLC (220 nm) fflg 95 X (£&#B#K 5. 25 #) 
MS (APCI+, m/e) 320 (M+l) 
H«J 482 

6- (2-7 u ;i/) -2- [3- (A^^t*^) 7x-;w y 

15 HPLC (220 nm) US. 100 X (^B#W 6. 20 #) 
MS (APCI+, m/e) 362 (M+l) 
«0iJ 483 

6- (2-7 u ;w -2- [3- (3-* 3^7* 7xzjw ^>v*^^i+y*-;i' 

HPLC (220 nm) $f£^ 100 X (ftftttM 5. 83 &) 
20 MS (APCI+, m/e) 348 (M+l) 
l»J 484 

2- [3- (-> 7 □ 1 >3\W* >0 7 x -M -6- (2-7 U )V) < > VttV 
HPLC (220 nm) m& 99 X («f#TO 5. 66 #) 
MS (APCI+, m/e) 346 (M+l) 
25 »0>J 485 

2- [3- o>7 □ 7°o tf;M h 7 x-;W -6- (2- 7 u ;w ^ > % /^i+y-;P 

HPLC (220 nm) $&& 100 % (#8P#M 5. 25 #) 
MS (APCI+, m/e) 332 (M+l) 
H»J 486 
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2- [3- y y) 7x-Jl/]-6- (2- 7 U ;W ^ > y^-^U- » 

HPLC (220 ni) 100 X (ft&ftn 5. 36 #) 
MS (APCI+, o/e) 368 (M+l) 
S?»J 487 

5 [3-[6-(2-7U;W^>y^^y-^- 2 -^; W y x y^>']^ tert-73Ml, 
HPLC (220 nm) ®M 99 X (ftft$riO 5. 10 #) 
MS (APCI+, m/e) 392 (M+l) 

mmwm 

2- [3- [6- (2-7 U ;» ^ > 7**1+ lA-;U-2-< ;« 7 x 7 * -N-* ^;UT ± h 7 
0 5 H 

HPLC (220 nm) M£ 97 % (ft&l$ffl 4. 06 #) 
MS (APCI+, m/e) 349 (Mil) 

m^mmtLxmmm 273-281 ©^#>£&iicD#o>m£^:£siRu njg 

M 214 DT^T©«M 489-504 (ZMt-a-tf^J&Lfc. ^<DR^ &g 

5 tiS^T^^^S^«vU^^;^^A.7n^h7*^7^-{C e fc§«^^||Jg 

HJ60ff 489 

6-(2-7;i/^D7x-;U)-2-(3-^77P^v7x-;W^>7^-ity-;i / 
HPLC (220 ni) m&lOO % (WF B 15.47^) 
MS (APCI+, m/e) 348 (M+l) 
H«J 490 

6- (2- 7^ D 7 x -2- [3- (-\* ->;U^ 5/)7i-JW^>^ /-J|/ 
HPLC (220 nm) M^lOO % 6 . 52 #) 

MS (APCI+, m/e) 390 (M+l) 
MMM 491 

6-(2-7;|/tD7x-;W-2-^(3^^^h4^)7x-jH^>yt^^jV 
HPLC (220 nm) £5^100 % (§W16.10^) 
MS (APC1+, m/e) 376 (M+l) 
MMffl 492 
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2- [3- P ^ >=?)\, tty) 7 x ~ -6- (2- 7)V* D7i ~)V) *>VttW 

HPLC (220 nm) jffig 100 X (#ftl$IHl 5. 93 #0 
MS (APCH, m/e) 374 (M+l) 
5 UMM 493 

2- [3- (-77 P 7p fcfJM h *>0 7x^JH -6- P 7i^JW ^ >V*tt 

HPLC (220 nm) 100 X (^M 5. 46 #) 
MS (APCH, m/e) 360 (M+l) 
10 HJ£F!|494 

2- [3- K>yM+y)7xrjW -6- (2- 7 P 7 x - ; W ^ > #*-!JV-;v 
HPLC (220 nm) 100 % (fi^TO 5. 57 #) 
MS (APCH, m/e) 396 (M+l) 
HM495 

15 [3-[6-(2-7Mn7i^JW^>Wi+ 1 /-Jl/-HJW7i/+y]Si tert- 

7^;p 

HPLC (220 nm) MM 100 % (filJ#P#W 5. 30 #) 
MS (APCH, m/e) 420 (M+l) 
H»J 496 

20 2- [3- [6- (2-7 )V* P 7 x ~ ;|/) ^ > ^W7-Jh2-f JH7i/t '>] 

HPLC (220 nm) 97 X (&&TO 4.23 #) 
MS (APCH, m/e) 377 (M+l) 

nmm m 

25 6-(2,4-y7M0 7x ~;i/) -2- (3-f 77*n^y7x ^ > 7^^^ 7-^ 
HPLC (220 nm) fifi^lOO % (^J#B#ffi 5. 48 #) 
MS (APCH, m/e) 366 (M+l) 
HJfiM 498 
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6- (2, p 7 x n;W -2- [3- (a.-* i/)ijr*i/) 7x-;H ^ > 7#*+>- 7- 

HPLC (220 nm) ^ 100 % (^#RfF*9 6. 49 #) . 
MS (APCI+, m/e) 408 (M+l) 

5 mmm m 

6-(U-^7MD7iZJW-2-[3-(3-^ ^JV7" h^»7x ^ > 7 7 
-)V 

HPLC (220 nm) jftg 99 * (&W&fT& 6. 10 #) 
MS (APCI+, m/e) 394 (M+l) 
10 HM500 

2- [3- (-> 7 P ^ >^)Vtt i/) 7 x - M -6- (2, 4-i^ 7MD7xZJW^> 7** 

HPLC (220 nm) ^100 % (&?£Bf F*1 5. 92 #) 
MS (APCI+, m/e) 392 (M+l) 

15 mmm 501 

2- [3- ( P 7°P tf JM h ^ vO 7 x - -6- (2, 4-y7J^ □ 7 x ~ )V) ^ >7:t 

*i+7-;i/ 

HPLC (220 nm) 100 % i&mmHSAlft) 
MS (APCI+, m/e) 378 (M+l) 
20 502 

2- [3- (^ > v^** ~» 7x-Jl/]-6- (2 , 4-77Ma7x-JW^> 7 ^"^It 7- 

;u 

HPLC (220 nm) ijJfc^lOO % (^P#^5.58^+) 
MS (APCI+, m/e) 414 (M+l) 
25 H^J503 

[3- [6- (2, □ 7 x - ;W ^ >7^^+>-7-;W2-< ;w 7x/+y] mm 

tert-7^;P 

HPLC (220 nm) fcfiflg 100 % (&J#P#W 5. 32 #) 
MS (APCI+, m/e) 438 (M+l) 
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MMM 504 

2- [3- [6- (2, 4-y7JW D7i <>V**W-)\'-2-'( JW7x/+ *>] -N- 

HPLC (220 nm) MS 100 % (^ffPff^ 4. 30 
5 MS (APCI+, m/e) 395 (M+l) 

ffi%fe«£LT#%M 73 — 111 ©{b-&#»^#S©^D>if^igl:WU, » 

#i i (D^m^mcxsrffDmmM 505-588 ©^^££$1^, ^©is^ >&mz 

&. 

10 £]f0g 505 

2- (2-* h^->7x-;l/)-6-7xn;i/-lH--l'^^V[4 ) 5-b] tf U> ? > 
HPLC (220 nm) MS 94 % (&&Bf ffl 3. 07 ft) 
MS (APCI+, m/e) 302 (M+l) 

15 2- (2- (2-* h^'>Xh^»7x-;i/)-6-7x-;MH--f 5$V[4,5-b3 KU5>> 

HPLC (220 nm) MS 99 X (&&P#IS 3. 24 #) 
. MS (APCI+, m/e) 346 (M+l) 
MM 507 

2- (2, 3-7 tHO-1, 4-^>yyt+ > >-6--f )V) -6-7 x - — T 5 ^ l/ [4, 5- 
20 b]tf'J'7> 

HPLC (220 nm) MS 83 X (ft&ftlRJ 3. 05 ft) 
MS (APCI+, m/e) 330 (M+l) 
508 

2-(3-7;l/^-D7x-;|/)-6-7x-;i/-lH--f 5^7* [4, 5-b] t£U v> 
25 HPLC (220 nm) MS 96 % (^Rfffi 3. 23 ft) 
MS (APCI+, m/e) 290 (M+l) 

mmm 509 

2-(3-7MD7i-JW-6-(2-7 U ;W-lH--f 5 ^7 [4, 5-b] bf U V> 
HPLC (220 nm) MS 95 % 0£}#fl#K 3. 13 #) 
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MS (APCI+, m/e) 280 (M+l) 

mmm 510 

2-(2-7MD7i ZL)V) -6- 7 x ~ H-f $ W [4, 5-b] tf U v > 
HPLC (220 nm) $£^100 * (GUfPf^ 3. 09 #) 
MS (APCI+, m/e) 290 (M+l) 
HIS0!l511 

2- (2- 7)\,* D7i^) -6- (2- 7 U ; W -1H — 1* $^V* [4, 5-b] k°'Jy> 
HPLC (220 nm) *&& 100 !K («&Rf 53 2. 98 #) 
MS (APCI+, m/e) 280 (M+l) 

2-(4-7MD7 x n;i/)-6-7x-;l/-UW 5^7 [4, 5-b] tfU 
HPLC (220 nm) ^ 99 % (^JW*5 3. 13 #) 
MS (APCI+, m/e) 290 (M+l) 
HM513 

2-(4-7MD7x-J|/)-6-(2-7 U ;i/)-lH--< ^ [4, 5-b] tf D i?> 
HPLC (220 nm) ^ 92 % («JWfl3.01#) 
MS (APCI+, m/e) 280 (M+l) 
«#I514 

N-(3-(6-(2-^ ^^>7x -;W-lH--f 5 *V[4, 5-b] tf U v>-2-< ;W 7 x~ 

HPLC (220 nm) WeM 99 * (#y#M 2. 81 #) 

MS (APCI+, m/e) 345 (M+l) 

H3&M515 

2-(2-7Jl^D 7x~ JW-6-(2-^ h=^>7 x - ;»-lH--r ^ ^V[4, 5-b] tf U V s > 
HPLC (220 nm) ftfig 99 X (^B#W 3. 20 ft) 
MS (APCI+, m/e) 320 (M+l) 
H»]516 

2- (3- 7)V* U 7 x ~ ; V) -6- (2-* h 7 x ~ )V) -1H--T 5 7*7 [4, 5-b] k°ijy> 
HPLC (220 nm) ^99 $5 (^^3.20^-) 
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MS (APCI+, m/e) 320 (M+l) 

2- (4-7 M D7i - ;|/) -6- (2-* h^>7i ~ ;W -1H~Y 5 W [4, 5-b] tf U P> 
HPLC (220 nm) MS 95 X (&&R#ra 3. 08 #) 

5 MS (APCI+, m/e) 320 (M+l) 
HJSM 518 

N, N-v?*^MK3-(6-:7xn;i/-lH--r 5 ^V[4, 5-b] tf U S?>-2-f ;W 7i~JW 

HPLC (220 nm) MS 100 % (ftftftM 2. 80 &) 
10 MS (APCI+, m/e) 315 (M+l) 
£1809 519 

' N- (3- (6- (2- 7 U ;W -lH-f 5 ^/ [4, 5-b] tf U >-2-f ;W 7 x~;W -N, N-S^ 5P 

HPLC (220 nm) MS 98 X (^fSW! 2. 58 #) 
15 MS (APCI+, m/e) 305 (M+l) 

mmm 520 

3- (6-7 x ~ ;i/-lH-< 5 TV [4, 5-b] tf >J v >-2->f )V) *>*J~bV)V 
HPLC (220 nm) MS 98 X (&££(« 3. 21 

MS (APCI+, m/e) 297 (M+l) 
20 HMI521 

3-(6-(2-* h+v7x-;i/)-lH--Y $ 7V[4, 5-b] tf U 5?>-2~1 )V) h U 

HPLC (220 nm) MS 99 56 (ftftl$IKI 3. 20 
MS (APCI+, m/e) 327 (M+l) 
25 mm 522 

2- (2- 7)V-t U 7 x ~ ) V) -6- (3-* h * 2/ 7 x n; W -1 H-< 5 TV [4, 5-b] If U > 
HPLC (220 nm) MS 100 % (ftftftR) 3. 15 #) 
MS (APCI+, m/e) 320 (M+l) 
HJ&#J 523 
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2-(3-7^D7i-JW-fi-(3-^ y7i ~)V)-W-i =• ^/[4, 5 : b] tf U i?> 
HPLC (220 nm) «100 X («&Bf 3. 28 ft) 
MS (APCH, m/e) 320 (M+l) 

5 2-(4-7MD7i-;i/)-6-(3-^ b*~>7a: -;i/)-M--f 5^/[4,5-b] tfU>*> 

HPLC (220 nm) ^99 X (^B#^3.17^) 
• MS (APCH, m/e) 320 (M+l) 

HWJ 525 

6-7 x-;W2- (3- ( h u ym p * 7 x -lH-f 5 ^y* [4, 5-b] tf U > 

0 HPLC (220 nm) ®M 93 X (Ummm 3. 61 #) 
MS (APCH, m/e) 340 (Mil) 
«M526 

6- (2- 7 U Jl/) -2- (3- ( h U 7 P * W 7 x - ;W -lH-< 5 9V [4, 5-b] tf U V 

y 

5 HPLC (220 nm) *&& 85 X («B#W 3. 58 ft) 
MS (APCI+, m/e) 330 (M+l) 
«M 527 

6- (2- j* h *v 7 x~JU) -2- (3- (hU7MD^ 5=-;W 7 x ~ )V> -1H-- f 5 ^ V* 
[4,5-b]l£U3» 

HPLC (220 nm) 100 X (fiHWBI 3. 54 #) 
MS (APCH, m/e) 370 (M+l) 
528 

2-(3-(^^7;^-;W 7x-;W-6-7x-;U-lH--f 5^1/ [4, 5-b] tf U v?> 
HPLC (220 nm) 94 X (ftftftRQ 2. 98 ft) 
MS (APCH, m/e) 350 (M+l) 
529 

6- (2-^h^y7 i-;W -2- (3- ~ )V) 7 x - M -1 H->f $ *V [4, 5- 
b]tf«J'7> 

HPLC (220 nm) ffig 99 X (ftftfffffl 2. 96 #) 
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MS (APCI+, m/e) 380 (M+l) 
%mm 530 

6-(2-7U;W-2-(3-(^^;i/X;P*-;i/)7x-;i/)-lH--<^^/[4,5-b]k 0 U v> 

HPLC (220 nm) 99 % (&&mm 2. 89 

MS (APCI+, m/e) 340 (MH) =■ 

«#l 531 

6- (2-7 U;0-2-(3-(2-^ h*~>X h^v) 7x-;i/)-lH--T 5 ^7[4, 5-b] tf U ^ 
> 

HPLC (220 nm) 89 % (QkWmffl 3. 00 #) 
MS (APCH, m/e) 336 (MH) 
III 532 

6- (2-7 U;W -2- (4- (2-* h^5>Xh^v)7xn;W-lH--T 5^714, 5-b] tf 
> 

HPLC (220 nm) ffi& 90 % mWmffl 3. 53 #) 
MS (APCH, m/e) 336 (M+l) 
HJi^l 533 

2- (3-^;!/* U/7 i-JW -6-7 x =;iMH~f ^ ^ 7 [4, 5-b] k° U 5? > 
HPLC (220 nm) US. 100 % (fiy#P#|g 3. 03 #) 
MS (APCH, m/e) 357 (M+l) 
gJEtil 534 

6- (2-7 U )V) -2- (3-^1/* 'J y 7 x -1H--T 5 ^7 [4, 5-b] tf '.H7> 
HPLC (220 nm) 100 S6 (&f#P#P^ 2. 92 #) 
MS (APCH, m/e) 347 (M+l) 
535 

6-(2-7J^D7xZJW-2-(3- ; tJ^'J / 7x-;i/)-lH--f 5^714, 5-b] tf U V 

y 

HPLC (220 nm) MS 100 % (ftftl$|& 3. 11 ft) 
MS (APCH, m/e) 375 (M+l) 
$mm 536 
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6-(2-7 'j;W-2-(3-(l-tTD U *J~)V) 7xn;W-lH-< 5^/[4, 5-b] fcTU v> 
HPLC (220 nm) * (&J#Pf fl^ 3. 31 #) 

MS (APCI+, m/e) 331 (M+l) 
537 

5 6-(3-7U;0-2-(3-^ h^7x~;i/)-lH-^^7l4,5-b]HU^> 
HPLC (220 nm) WS. 93 X (£Uf PfF^ 2. 91 #) 
MS (APCI+, m/e) 292 (M+l) 

mnm 538 

2-(5-^^h3-7x-;k-H V:**UVU ;W-6-7 x-;WlH--f 5 y y [4, 5-b] 
10 fciUv 5 ^ 

HPLC (220 nm) UMlOO % mftmm 3. 38 #) 
MS (APCI+, m/e) 353 (M+l) 
^WJ 539 

6- (2-7 U ;W -2- (5-* 9MW3-7 x ~ ;W4-f 7 :t*1+y U ;i/) -1H--T 5 [4, 5- 
15 b]£Uv> 

HPLC (220 nm) MS 100 % (Qmftffl 3. 32 #) 
MS (APCI+, m/e) 343 (M+l) 
540 

6-7x-)W2-(3-(2 > 2, 2- h U 7MDI v) 7xn;W)-lH-f 5 5-b] 
20 t!U~7> 

HPLC (220 nm) 86 5K (&*$Rf ^ 3. 53 #) 
MS (APCI+, m/e) 370 (M+l) 
HWJ 541 

6- (2- 7 U ;W -2- (3- (2, 2, 2- h U 7 □ X h * -» 7 ilj W -1H— f 5 ^ !/ [4, 5- 
25 b]t°Uv> 

HPLC (220 nm) US. 92 X (G^HtM 3. 53 #) 
MS (APCI+, m/e) 360 (M+l) 

mmm 542 
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6-(2-7Mn7x-J0-2-(3-(2, 2, 2- h U y)V^UJl h+~» 7x-JW-lH-f 5 
^V[4, 5-b]trU'7> 

HPLC (220 nm) MS 87 % (&Wmm 3. 65 #) 
MS (APCI+, m/e) 388 (M+l) 
5 MUM 543 

2-(3-^ V7°0^v-2-^^;i/7x-;i/)-6-7x-;WlH--l' 5^V[4, 5-b] fc?U 5> 
> 

HPLC (220 nm) MS 99 X (#8I$IHI 3. 45 #) 
MS (APCI+, m/e) 344 (M+l) 
10 MM 544 

6- (2-7 U ;W -2- (3--f V 7°D *S-2-* 7 i^JW -lH-f 5 M [4, 5-b] tf U 

HPLC (220 nm) Mg 95 X (ftft ftM 3. 37 #) 
MS (APCI+, m/e) 334 (M+l) 
15 MM 545 

6- (2-7MP7 x-;P) -2- (3-f 7 7D^y-2-^^7x^W -1H--T 5 
[4, 5-b] If U 3? > 

HPLC (220 nm) MS 99 % (UWmffl 3. 54 #) 
MS (APCI+, m/e) 362 (M+l) 
20 MMM 546 

6- (2, 4-y7;WD7x-JW -2- (3-f 7 7P^S>-2-^^7 x~ Jl/)-lH--f 5 
^7[4,5-b]tfU> 5 > 

HPLC (220 nm) MS 96 X (ft&l$NI 3. 62 #) 
MS (APCI+, m/e) 380 (M+l) 
25 mnW 547 

2- (2- (2-* h^Fi/7x-;i/)X5 1 ;W-6-7x-;!/-lH-'f 5^*7[4,5-b]tfU-7> 
HPLC (220 nm) MS 98 % (ftJ#KflW 3. 17 ^) 
MS (APCI+, m/e) 330 (M+l) 
MM 548 
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6-(2-7U ;P)-2-(2-(2-* h^rv7x-;i/)X^;W-lH--T 5 TV [4, 5-b] tf'Jv> 
HPLC (220 nm) ffig 97 X (#JtP#K 3. 01 #) 
MS (APCI+, m/e) 320 (M+l) 
H^J 549 

5 2-(2-(4-^ h^5/7xZi;Wx^;W-6-7xX;V-lH--r5^V[4,5-b]tfU> > > 
HPLC (220 nm) 94 X (fcftm$ 3. 13 #) 
MS (APCI+, m/e) 330 (M+l) 
HM^J 550 

6- (2-7 U ;W -2- (2- (4-^ h * */ 7 xXJU) X^;W -1H-- f 5 7*7 [4, 5-b] fcf U 5? > 
10 HPLC (220 nm) 99 X (ft^W 2. 97 ^) 
MS (APCI+, m/e) 320 (M+l) 

. mmmm 

2-(2-(3-* h+v7xX;i/)X5 L ;W-6-7xx;i/-lH-'f 5 7*7[4, 5-b] tT U P> 
HPLC (220 nm) 89 X (#8P#|HJ 3. 14#) 
15 MS (APCI+, m/e) 330 (M+l) 
«0J 552 

6-(2-7U;»-2-(2-(3-* h^v7xx;Wx5 1 ;i/)-lH-r5^7[4 ) 5-b]b°'Jv> 
HPLC (220 nm) USt 99 X (&Jf P# HQ 2. 98 #) 
MS (APCI+, m/e) 320 (M+l) 
20 HIS#iJ 553 

2- (2- (4-7 □□7xX;WX5 1 ;W-6-7xXJWlH-< 5^/[4, 5-b] tfU V> 
HPLC (220 nm) ffig 96 X (^J#P#P B 1 3. 33 #) 
MS (APCI+, m/e) 334 (M+l) 
H»J 554 

25 2- (2- (4-7 □ P 7 xXJU) X3 1 ;!/) -6- (2-7 U ;W -1H--T 5 7*7 [4, 5-b] tf U v> 
HPLC (220 nm) 100 X (ftftttlH 3. 20 #) 
MS (APCI+, m/e) 324 (M+l) 
»M 555 

2-(2-(2-7 □ □7xX;i/)X5 1 ;i')-6-7xx;i/-lH— T 5 7*7 [4, 5-b] t? U v> 
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HPLC (220 nm) Wt 100 X «gj#P#^ 3. 24 #) 
MS (APCI+, m/e) 334 (M+l) 
HJEM 556 

2- (2- (2-? P n7i-Jl/)lfJW-6-(2-7 U ;W-1H-T 57V[4, 5-b] tf U 
5 HPLC (220 nm) ®M 100 X (fiH#P#M 3. 10 #) 
MS (APCI+, m/e) 324 (M+l) 
557 

2-(2-(3-7 O □ 7 XfJW - 6- 7 1 H-< 57V[4, 5-b] tf U 

HPLC (220 nm) $£|g 96 X (Ummffl 3. 31 #) 
10 MS (APCI+, m/e) 334 (M+l) 
558 

2- (2- (3-7 P P 7x-;W X^;W-6- (2-7 U ;W-lH->f 5 7V [4, 5-b] tf U V> 
HPLC (220 nm) ftg 96 X (§W13.19^) 
MS (APCI+, m/e) 324 (M+l) 
15 ^JfiM559 

2- (2-(4-^^7x x;» X3MW -6- 7 x X )V-\ H--T 5 TV [4, 5-b] tf U S> > 
HPLC (220 nm) MS 99 X (fiUSPSIH] 3. 26 #) 
MS (APCI+, m/e) 314 (M+l) 
HWJ 560 

20 6- (2-7 U )V) -2- (2- (4-* ^7 iZJW X5W -1H--T 5 TV [4, 5-b] tf U V> 
HPLC (220 nm) ffliM 99 X (#&R£lffl 3. 13 #) 
MS (APCI+, m/e) 304 (M+l) 
MMW 561 

2-(2-(3, 4->?7PP7xX;i/)X^;W-6-7xX;i/-lH-<5 7 , 7[4, 5-b] tfUv> 
25 HPLC (220 nm) WM 87 X <&jf M 3. 47 ft) 
MS (APCI+, m/e) 368 (M+l) 
HSS0iJ 562 

2- (2- (3, 4-77 PP7xXJU)X^;W-6-(2-7 U 7U)-1H — T $ 7V[4, 5-b] tf U V 

y 
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HPLC (220 run) g$g 94 % (&j#P#fS 3. 38 #) 
MS (APCI+, m/e) 358 (M+l) 
MMM 563 ' 

4-(2-(6-7x-;i,-ih-i' 5^V[4, 5-b] tf U v>-2—f ;i/) x^;i/)^>i/x K >j jv 
5 HPLC (220 nm) US. 98 X (&JtB#^ 3. 03 #) 
MS (APCI+, m/e) 325 (M+l) 

nmm m 

4- (2- (6- (2-7 U )» -1H-- T 5' [4, 5-b] tf U >-2--f ;W X^;W U 

10 HPLC (220 nm) ftffiglOO X (£&#B#Pi.1 2. 88 #) 
MS (APCI+, m/e) 315 (M+l) 

mmrn m 

2-(2-(4-7MD7i -;W I^)-6-7i - ;W1H--T 5 [4, 5-b] tf U 5? > 
HPLC (220 nm) ftg 94 X (#J§^ffl 3. 17 #) 
15 MS (APCI+, m/e) 318 (M+l) 

. mmn 566 

2-(2-(4-7;i/tD7x-)Wlf;W-6-(2-7 lUW-lM 5^V[4, 5-b] tf U i» 
HPLC (220 nm) MS 100 X (ftJS l$n 3. 03 #) 
MS (APCI+, m/e) 308 (M+l) 
20 HJSM 567 

6-7x-JH- (2- (4- ( MJ 7;M-D * 3^1/) 7x-JW X?\>W -1H--T 5 *V[4, 5- 
b]tfUv ? > 

HPLC (220 nm) mM 100 % (ft&Bm 3. 45 &) 
MS (APCI+, m/e) 368 (M+l) 
25 568 

6- (2- 7 U;W-2-(2-(4-( h U 7)V*n*5-)\,)7x.=.)\,)3L?-)),)-lJM S.? S J 
[4,5-b]tf'J v> 

HPLC (220 nm) ®&m 90 X (ft&l$M 3. 34 ft) 
MS (APCI+, m/e) 358 (M+l) 
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569 

6-7i-JH-(2-7i^k/^nyo hf;i/)-lH-T $^V[4, 5-b] tfU V> 
HPLC (220 nm) 100 X 3. 20 

MS (APCI+, m/e) 312 (M+l) 
5 570 

6- (2-7 U;i/)-2-(2-7xx;i^>7 D^D tf;W-lH--f 5-b] tTU v> 

HPLC (220 nm) MS 100 % (&&mffl 3. 07 
MS (APCI+, m/e) 302 (M+l) 
571 

10 2-(2-(4--f 7 7°D 0/7xx;V)X?\U/)-6-7xX;i/-lH-f 5 7VC4, 5-b] tf U 5? 

y 

HPLC (220 nm) MS 96 * (&&B#ffi 3. 57 ft) 
MS (APCI+, m/e) 342 (M+l) 

mnm 572 

15 6- (2-7 U ;W -2- (2- (4--f 7 7d bMl/7 x " )V) -1H--T 5 ^1/ [4, 5-b] tf U 

v7 

HPLC (220 nm) MS 80 X ({*i#B#^ 3. 47 ft) 
MS (APCI+, m/e) 332 (M+l) 
mtm 573 

20 6-7xX;i/-2-(2-(2-^XX;U)X^;|/)-lH--f 5 ?V [4, 5-b] tf U >*7 
HPLC (220 nm) MS 100 8! <ft#l5fffl 3. 03 ft) 
MS (APCI+, m/e) 306 (M+l) 
MMM 574 

6- (2-7 U;i/)-2-(2-(2-5 : -XX;i/)X^;l')-lH-l' $ 7V[4, 5-b] tf U '77 
25 HPLC (220 nm) MS 99 % (#81$^ 2. 88 
MS (APCI+, m/e) 296 (M+l) 
HJ£#J 575 

2-(2-(4-lh^y7x"JW X&M -6- 7 x H-f 5 7*1/ [4, 5-b] tf U -7 7 
HPLC (220 nm) MS 100 * (tfUfM 3. 27 #) 



WO 03/045929 PCT/JP02/1 2264 

180 

MS (APCH, m/e) 344 (Mil) 
^l«J576 

2-(2-(4-x h+y7x-JWlf;W-6-(2-7 U ;i/)-lH-f 5 W[4, 5-b3 H U 9 J> 
HPLC (220 nm) ®M 100 X («#P#M 3. 15 
5 MS (APCH, m/e) 334 (M+l) 
577 

2-(2-(4-- h07x-jl/)X5 1 ;W-5-7x-JhlH-^>^ 
HPLC (220 Dm) frfigUOO X <fiy#P#M 3. 16 
MS (APCH, m/e) 344 (M+l) 
10 «0H578 

6-^x-;i/-2-(2-7x-;P7 p o tr;w-iH— f $^/[4, 5-b] tru v> 

HPLC (220 nm) 100 X (#j#B#fg 3. 20 #) 
MS (APCH, m/e) 314 (M+l) 
579 

1 5 6- (2-7 U ;W -2- (2-7x-)P7n tf ;W -lH--f 5 [4, 5-b] tf U 5? > 
HPLC (220 nm) M^lOO X (GUfPffia 3. 05 #) 
MS (APCH, m/e) 304 (M+l) 
HJfiW 580 

6- 7 x - ;V-2- (5- 7 x ~ W -1 HH" 5 W [4, 5-b] t° >J V > 
20 HPLC (220 nm) jftglOO X <&8N$W 3. 53 #) 
MS (APCH, m/e) 342 (M+l) 

mmm ssi 

6- (2-7 U ;W -2- (5-7 x y^-M -1H-- f 5 [4, 5-b] tf >J i?> 
HPLC (220 nm) « 100 X (#JSI$IW 3.41 #) 
25 MS (APCH, m/e) 332 (M+l) 

mmm 582 

2- (2- (4-7 h^v7x-;WX?;W-6-7x-;U-lH--r 5^/[4, 5-b] tf U 5» 
HPLC (220 nm) ®M 99 X (##I$|SJ 3. 62 #) 
MS (APCH, m/e) 372 (M+l) 
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HJSM 583 

2- (2- (4-7* h*'>7i^)I^)-6-(2-7 >JJU)-1H— T 5 ?V [4, 5-b] fc£U 
HPLC (220 nm) 100 % (&&TO 3. 52 #) 
MS (APCI+, m/e) 362 (M+l) 

5 rnmm 584 

6-7xX;i/-2-(2-(3, 4, 5- h U * h^>7xX;i/)X5P;i/)-lH-r ^7V[4, 5-b] h° 
•>7> 

HPLC (220 nm) 100 % (^B#^3.01^) 
MS (APCH, m/e) 390 (M+l) 
10 «#I585 

6- (2- 7U ; W -2- (2- (3, 4, 5- h U ^ h 3r ^ 7 x X )V) X5P;|/) -lH-f 5 ^/ [4, 5-b] 
hf'J> 5 > 

HPLC (220 nm) 100 % XfeWmffl 2. 86 #) 
MS (APCH, m/e) 380 (M+l) 
15 «#J586 

2-(2-(4-f yyn^->7x^) X5P;W-6-7xX;H-lH-T 5 [4, 5-b] tf U 

HPLC (220 nm) jffig 92 X (ftft&ffl 3. 38 #) 
MS (APCH, m/e) 358 (M+l) 

20 mmmm 

6- (2-7 U;i/)-2-(2-(4--T V 7*D^->7x-;WX^;|/)-lH-< 5^/[4, 5-b] tf 
'Jy> 

HPLC (220 nm) V&M 88 X (&3tPf frl 3. 26 #) 
MS (APCH, m/e) 348 (M+l) 
25 &|&0tJ588 

6- (2-7M0 7xrJl/) -2- (2- (4--f V 7° P^*>-7 i-)W X3\>W-1BM > 5 
[4, 5-b] tf U Z>> 

HPLC (220 nm) 88 X (#81$ Wl 3. 40 #) 
MS (APCH, m/e) 376 (M+l) 
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mmm 589 

2- (2- (4-~ hD7x ~)V) J-f-)V) -5-7 x ~ Jl/-lH-^> S M 5 ^ V — <MW$\ 
577 ©fc£4fc) (0.5 g) (50 ml) Ay^A-mM (0.1 

5 #&»JE©SU m&mmLT. 4-(2-(6-7x-;]/-lH-f 5^/[4,5-b]h°U^ 
>-2--fJV)X?;W7-U> (0.44 g, 95 X) 

'H NMR (DMS0-d 6 ) <5 2.96-3. 12 (4H, m), 4.74 (2H, s), 6.49 (2H, d, J = 8.4 
Hz), 6.90 (1H, d, J = 8.4 Hz), 7.34-7.70 (5H, m); 7.95-8.10 (1H, broad s), 
8.24 (1H, s), 8.42-8.60 (1H, broad s) ppm 
10 IR (KBr) v 3032, 1622, 1518, 1424, 1393, 764, 700 cm" 1 
HPLC (220 ni) m&. 94 % {Vffim® 2. 39 #) 
MS (APC1+, m/e) 315 (M+l) 
MMM 590 

4- (2- (6- 7 x-;MH->f 5 W [4, 5-b] M U >-2--f ;W X^;W 7Z'J> (« 
15 09 589 (Dit&m) (25 mg) t*7j<» (0.01 ml) <h£tfU SaiT" 6 P# 

tttX^WTSlfflUfc. *M&*& (Na 2 S0 4 ) M£@*U tiftS 
m&LX, N-(4-(2-(6-7xX;i/-lH-T 5^/[4,5-b] If ■Jy>HJWlf;W7 
i-JV)7th75 H (22 mg, 78 85) 
20 'H NMR (DMS0-d 6 ) 6 2.02(3H, s), 3.12 (4H, s), 7.16 (2H, d, J - 8.7 Hz), 
7.34-7.49 (5H, m), 7.70 (2H, d, J = 8. 7 Hz), 7. 79-8.57 (2H, m), 9.80 (1H; 
s), 12.9 (1H, s) ppm 

IR (KBr) v 3293, 3032, 1659, 1539, 1387, 764 cm" 1 
HPLC (220 nm) 99 % (fcftmffl 2. 75 #) 
25 MS (APCI+, m/e) 357 (M+l) 

rnmrnm 

E^b— U> (0.5 g) £*^>7JMom (2 ml) Kfl0;i> 120 
#EifT»#3-&fc. d®»ttlC, 2,3-v75 7-6-7x-;HfU> ? > (##0J 
113©<b<&<Rfl (0.2 g) tZ-*h* , s$&mWt (0.17 g) 120 ttlfif 
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BKl5 : ;V-fh7tHD77> (3:1, v/v) TtttHbfco fllMSTMfc fgjft 
(MgS0 4 ) ISftSanSLbT, 5-7i-Jh2-(3-^ h*~>7 

x-;W-lHH > 5^ r l/[4,B-b]tfU^>' (0.18 g, 55 X) 
5 l H NMR (CDC1 3 ) 6 3.88 (3H, s), 6.97-7.02 (1H, m), 7.30-7.78 (8H, m), 
7.95-8. 20 (3H, m) ppm 

IR (KBr) v 3005, 2938, 1590, 1466, 1227, 762 .cm"' 
HPLC (220 nm) V6M 89 % mW^fffl 2. 92 #) 
MS (APCI+, m/e) 304 (M+l) 
10 mS&m 592 

6-7i/+y-2, 3-tfUy>y75> (###1 115 (0.2 g) £ 3-;* 

h (0.08 g) hlttti/mwy (5 ml) *fcigfl¥U 140 "CT 4 

T, B^mx5 1 ;U-7 i h^kHP77> (3:1, v/v) T&ffibfc. W«JH**«c, 
15 ft& (MgS0 4 ) 7«£MBE^*U fia^tttl, 5-7i;^y-2- (3-* h 

^rv-7x-;i/)-lH-r5^V[4,5-b]t:U>?> (0.04 g, 23 %) 

'H NMR (CDC1 3 ) <5 3.87 (3H, s), 6.84 (1H, d, J = 8. 8 Hz), 7.00 (1H, dd, J 

= 8.4, 2.4 Hz), 7.10-7.26 (3H, m), 7.30-7.44 (3H, m), 7.53-7.73 (3H, m), 

8.08 (1H, d, J = 8.8 Hz) ppm 
20 IR (KBr) v 3009, 1590, 1490, 1227, 762 cm" 1 

HPLC (220 nm) ffig 80 % (ft&ftffl 3. 29 ft) 

MS (APCI+, m/e) 318 (M+l) 

{nm^ntLTmmm m-mo^mt^mo^uym^mM.wsih, mm 

^214©7j^tC2pDT^T©H^J 593~601 (Dik&mZ&J&LTzo *<DM. &9 
L7c„ 

mmm 593 

2- (3- (2-^h^yIh^y)7x ~)V) -6-7x-JK>^+f 7*-;t/ 
HPLC (220 nm) ffiM 99 % (fiHSPSIHJ 4. 93 #) 
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MS (APCI+, m/e) 346 01+1) 

nmm 594 

6-(2-7U;i/)-2-(3-(2-* h+i/X h + y) 7x-JW^>ymy-Jl/ 
HPLC (220 nm) fflM 87 * (^P#Bfl 4. 71 ft) 
5 MS (APCI+, m/e) 336 (M+l) . 

. 6-(2-7MQ7i-JI/)-2-(3-(2-^ h*~>X h*v) 7xX;i,M>y;t*1t7- 

;p 

HPLC (220 nm) 97 * ({^8^4. 91 #) 
10 MS (APCI+, m/e) 364 (M+l) 
596 

4- (3- (6-7 iZJK > ^^^/-;i/-2-f )V) 7i/ iry) 7^ > - h U ;i/ 
HPLC (220 nm) ®& 99 X (&&mffl 4. 90 00 
MS (APCI+, m/e) 355 (M+l) 

15 mmm 597 

4- (3- (6- (2-7 U ;W ^> V*^i+y-;V-2--f JW7x/ 7* > - h U ^ 
HPLC (220 nm) 95 X («}f TO 4. 69 ft) 
MS (APCI+, m/e) 345 (M+l) 
HJSfll 598 

20 4- (3- (6-(2-7MD7xZ;W^> l/^-^i^V— T ;W 7 x 7 * >» 7^ >n 

HPLC (220 nm) mm 98 X (^Bf^ 4. 87 ft) 
MS (APCI+, m/e) 373 (M+l) 
MMffl 599 

25 2- (3- (3- (2-^* U;ih^y)7 i-JI/)-6-7x-M>^W^-;l/ 
HPLC (220 nm) 95 X (##I$|HI 3. 69 ft) 
MS (APCI+, m/e) 401 (M+l) 
Mt&ffl 600 

6- (2-7 u ;w -2- (3- (2-^e;u* u 7 x h + -» 7 x x;W ^ >y*-=H+>/-;u 
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HPLC (220 nm) M^99 % (&&M3.40#) 
MS (APCI+, m/e) 391 (M+l) 
MUM 601 

6- y x -2- (3- (2-^* u;ih^»7 x - )V) sOVttW 

5 —)V 

HPLC (220 nm) ffi.& 92 % (UWmm 3. 69 #) 
MS (APCI+, m/e) 419 (M+l) 
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(2) ?>7Y—7s 90. Omg 

(3) «J8fiiz;PD-;* 7 0. Omg 

(4) Xf7'J»^y>)A 10. Omg 

tfifB (1) , (2) (3) <D:£*£:5. Omg© (4) £HfPLfd£, 

TOfcU uMD© (4) £5. OmgiD^T, 7>%7±mz 
MATS* 

2 (-mtzvoRim) 



( 1 ) mmm 1 x-m zntzit&m 1 o . o m g 

(2) HJf 6 0. Omg 
10 (3) 3->X^-5P 3 5. Omg 

(4) -tef?5P> 3^ Omg 

(5) Xf7U>i7^y^ 2. Omg 

H»j4-e*# ^tlfctt^l 0. 0mgtSl60. 0mg33ckt£n->7.^ 
-^3 5. OragOg^l 0S*%-tf^^>7K^0. 0 3ml (-t?^5P> 
15 £LT3. Omg) 1 mm* y -so-OU^M l<X^mkLfc<D%, 4 

O'CT^L^CXiiii-r^o iStlfc»Xf7'J>tY^y->A2'. Om 

20 S^Jfl) 3 (-HSfc«9(D/Bft) 

(1) »JlTl#^nmi) 10. Omg 

(2) HJf 7 0. Omg 

(3) 3->;^-5P 5 0. Omg 

(4) •5j^bT f >y> 7. Omg 
25 (5) X^U^T^y^A 3. Omg 

$mm4X-%t>ntzfc%®l 0. OmgtX^'J^T^y^AS. Om 
g^pfm^>y>©7jc^0. 0 7ml (Rj^x>7°><hLT7. Omg) 
■C'itfti. «U H«70. OragM^-^^fSO. Omg^l 
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(i) mtvzL-7uuv> 



1 0. Omg 



(2) 



70. Omg 



(3) 3->7^-^ 



50. Omg 



5 



(4) wmik^yjy 

(5) 7f7'J>SW^A 



7. Omg 



3. Omg 



!»>Ja-^nl/iJ>lO. 0mgtXr7U>tV^v"7A3. Omg$ 
'5J?§'(bx>7 o >'<D7K»0. 0 7ml (Wf>7 P >tLT7. Omg) Ti 

io 3, l^^fflH^J5§§ 0 



HER2 383Sh hM« SK-BR-3 BT-474 OlJKSf lOOtf 1 (2, 000 ffl 

jg) bv<ittbm%mm#mmK-5<DmffiMmmioo(j.\ (4,ooo» £96 

0, 2 ftgfclW^l/fclttlfc&tt&tt 100 At I £»)U 3 SfcRi 5 BKff 

20 -ofzo W)V^)V7)V^M HilCTtt^iS, 3 Sfc 10X HJ *n 

□SS^itB^I^ &HSRB 0.45K(W/V)»JK ^Jn^tt^ 
>A*K£&6U&. £fit?§?j££l£€, lflfHR*«fcTifciSHyfcft» 100m 1 CDjft 
tB« (lOmM hUX£f«) £2JII*.T6Pit£}fttBU RJRftft 550nm 

*#*.*fc£4&*« (IC 50 {I) £*HJLfc. 

SK-BR-3 i5«k BT-474 \ZM LmmmMftM Z^LtCo jEWNUBfcft VX 

\tt± < m&ftm Km® e>n&^ o &. 



iiii 
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c*7 3] mmmmmmum. 





mm* 


iJfilM (IC 50 ; MM) 


SK-BR-3 


BT-474 


MRC-5 


mmm i <Dib&m 


0.12 


0.28 


>25 


MMM 97 (Dik&m 


0. 94 


0.49 


>25 


mmm m<oft&m 


0.22 


0.25 


25 


mmm 157 


0.23 


0.19 


>25 


mmm 202 <d&&® 


0.55 


1. 1 


' 21 


mmm 219 <o<\&® 


0.14 


0.83 


>25 



5 ummi mmmMM 

lxl 0 7 |@<D k hmmm BT-474 £ T f U WHIICli LT BALB/c - FT 

**«»SB«nfx^ hay>tt«Sft£lc»WrtK#Ufc. 14 0 Sic® 
10 ^©^^©GelucireiStt (0.3*fcttl mg/mL) * lOmL/kg CDJBSTN — B — 
^:K#l=filx|ix||x (1/2) fcADWBWfra&Jfffibfc. Gelucire 

15 mt<Dtt.m%vc (%) tLx^tbtco 

WlJktt C^7 4) fcjRf. *HW0D^«fettHBR2HSh BT-474 © 

20 (£7 4) khMIS^-HT>>7 > ^ ; Ex;i/{c*3tj-^in:ffi^ffi 





T/C (%) 


3mg/kg 


lOmg/kg 


*WJ 1 (Dfb^t) 


58* 


31 M 



(* P<0.05, ** P<0.OK Dunne tfc® 
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kh¥U&MBT-4 7 40«lll5Ofltf 1 (3 0, 0 0 0«) §2 4 
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